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Wedge-Lock 


THE JOINT 
with the 


* 


‘ 


MINIMUM i woh e wen m men. ROOT-TIGHT 
INFILTRATION! SEAL! 





FAST INSTALLATION! 


When you install Vitrified Clay Pipe with Wedge-Lock Factory-Made Joints 
you leave nothing to chance Wedge Lock pre-cast Joints are bonded to bell 
SEALED! and spigot . Snap together instantly seal the entire circumference of the 


JOINT pipe to reduce infiltration and resist root Always specify Wedge-Lock, your 


aie 


SEALED: 





om Full Circle of Protection igainst inhitration root problems ob delays 
JOINT : 


TO 


. ultimate high cost resulting from costly repairs or maintenance 


JOINT Write t ted manufac re fas on ire or tual Wedge-Loch 


Wedg 


THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 
Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers 





Cannelton Sewer Pipe Company.Cannelton, Ind The Logan Clay Products Company. .Logan, Ohio 
The Clay City Pipe Company. ..Uhrichsville, Ohio Owensboro Sewer Pipe Company .Owensboro, Ky 
Graff-Kittanning Clay Products. Worthington, Pa. Pomona Terra-Cotta Company.Greensboro, N. C 
Larson Clay Pipe Company Detroit, Mich. The Robinson Clay Product Company. Akron, Ohio 
Lehigh Sewer Pipe & Tile Co......Fort Dodge, la. Superior Clay Corporation.....Uhrichsville, Ohio 
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The NEW 


FLUSH KLEEN System 


TWO MAJOR DESIGN 
IMPROVEMENTS 


1. MEW FLO-THRU STRAINER 
+++ permits greater solids loading 


2. NEW BY-PASS FITTINGS 


(including special By-Pass Valve and separate 
By-Pass inlet line to wet well) 


allow greater inflow capacity 


permit pump selection based only on dis- 


charge capacity 


PROVIDES THESE ADVANTAGES 


eLower original costs smaller pumps and 


motors required 

e@Pumps handle clear liquid only 
e@eAbsolute reliability—pumps cannot clog 
eReduced maintenance 

@100% standby capacity 
e@Longer pump life 


NEW ... Successfully handles high wet- 


strength paper products 


NEW .. 


Successfully handles ground gar- 
bage 


Increases maximum solids load- 
ing Capacity 


NEW.. 


NEW.. 


Uses smaller pumps and motors 


OVER 13,000 FLUSH KLEEN ® 
INSTALLATIONS FOR: 


Municipalities e Industrial and Commercial 
Buildings « Schools « Institutions « Hotels 
e Hospitals « Motels « Auditoriums 


e Subdivisions « Ships 


Write for Bulletin No. 122-D 


© 1960—cr 
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COMPLETELY 
REDESIGNED 


. . to handle mod- 
ern high solids load- 
ings of wet-strength 
paper products and 
ground garbage with- 
out clogging or in- 


terruption 


. . to operate with 
smaller pumps and 


motors. 


New 
FLO-THRU | 
Strainer 


New 
BY-PASS 
Valve 


SOLIDS NEVER REACH THE IMPELLER 


Putting Ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


e 
622F DIVERGEY PARKWAY + CHICAGO 14, ILLINOIS 





JACKSON, MICHIGAN 





NEW D4C DOES “DOUBLE DUTY” 
ON SANITARY LANDFILL 


A new D4 Series C Tractor is busy on a sanitary land 


fill operation for the City of Jackson, Michigan. This 
landfill covers eight acres and serves more than 75,000 
people living in Jackson and the surrounding area. At 
the completion of the operation the area will be con 
verted into recreational grounds for an intermediate 
school now under construction. Both are scheduled to 


be finished in 1961. 


The D4C’s first duty is to ‘doze refuse into low 
areas, compact and cover it with earth. Its second duty 
is to excavate, transport and store cover material with 
a scraper. Haul distances range between 100 and 600 
feet and the depth of the fill varies from five to 11 feet 

Behind the City of Jackson’s decision to buy a new 
D4C were two factors: (1) successful experience with 
Caterpillar equipment and, (2) design features of the 


new Series C which met the city’s requirements. 

Today, when tax dollars must go further than ever, 
you can count on the new D4C to deliver high produc 
tion at low costs with less maintenance and longer life 
Some of the new features are listed to the right. For 
complete facts, see your Caterpillar Dealer. 


Caterpillar Tractor Co.., 


General Offices. Peoria. IIL, U.S.A. 


NEW INTEGRAL HYDRAULIC SYSTEM of the D4C does aw 
externally-m nite ntrols on front or rear of tractor 


nvenient routing hydrauli lines 


ylinders 


HIGH GROUND CLEARANCE - 14 in 
ipled with clean design unders 


dGebris-strewn gr 


NEW 63 HP CAT 0330 ENGINE 

at the drawbar Plu 

TIME AND COST SAVING MAINTENANCE FEATURES 
type air ean t 99.8° * the er en 
ndit 


Famed Cz 


optional) delivers 


NEW COMFORT, CONVENIENCE, SAFETY 


ntr forward-reverse 


CATERPILLAR 


Caterptiter and Cat are Registered Trademarks of Caterpe | || 


FoR 
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Sewage Treatment Plant to be Future Pump Station 83 Tracers for Circulation and Mixing in Natural Waters 110 


Plant serving a 3ll-acre corner of a 5,180-acre 
drainage pattern will be easily convertible to a lift 
station when population growth permits financing 
of ultimate plant WuuiasM J. CHast 


Watershed Forest Pays its Way 
How the Manchester Water Dept. utilizes all the 
by-products from intensive forest management to 
pay for improvements A. J. Cunistiz 


Sound Engineering and Planning Poy Off for an 
Airport 
Economies of farsighted eng neering ave demon- 
strated by Baltimore's Friendship Airport 
E. Lamp 


Pavement Edge Maintenance 
Corrective and preventive maintenance adds life to 
secondary roads in North Carolina B. W. Davis 


Design and Construction of Small Dams 
The use of small earth dams in Midwestern states 
and a discussion of design of embankments and 
spillways. Typical examples are given 
Cart A. Evsea 


Mulching Seeded Areas 
Mulching materials pro edures and equipment 
used on roadsides in Ohio W. J. GarmMHAUSEN 


Simplified Sewer Design 
How a chart based on the Kutter diagram can be 
used for qu k determination of pipe sizes required 
m storm and santtary sewers R B STEYTLER 


Lime Stabilization Corrects Bad Subgrade 
Lime applied from a ready-miz truck with a fer 
tilizer spreader proves economical stabilization 


method 


Single Operation Paints Center and Edge Lines 
Pavement marking operation proves to be both 
practical and economical B H Bow MAN 


Sen Antonio Is Catching Up on Overdue Water 
Works Improvements 

A wast construction program is rejuvenating this 

water system which had suffered for 30 years from 

a restrictive financing agreement that curtailed 


improvements R. A. THompson 


’ 
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Edward B. Rodie, Monoging Editor 
Clayton H. Billings, Uoyd G. Byrd, 
Helen E. Quinn, Associote Editors 
Alvin Jacobson, Digest Editor 

D. A. Okun, Techmco!l Consultant 
Nathanie! Pousette-Dort, Art Consultant 


Sensitive tracers permit direct e rperiments on time 
and space distribution of materials introduced into 
natural bodies of water J. H Carpenter 


Conduit Problems of the Growing Community 
Conduit design problems grow with the community 
Here is a guide for all concerned with the develop- 
ment of drainage facilities R. J. FLercuer 


A Study of Ground Water Quality and Contamino- 


tion Sources 


With only 5° of the homes of a populous county 
served by sewers there is good reason for ques- 


tioning grou nd water quality, especially where syn- 
dets are found in samples 


Planned Utility Program Attracts New Industry 
A master plan that provided adequate utilities is 
relieving the burden of high per-capita tares typi- 
cal of a residential community F. G. Gorr 


Softening and Iron Removal Piant Designed for Low 


Cost Operation 


Attractive residence-type structure houses an auto- 


matic treatment plant 


Epwarp B. ScCHREINER 


Placing Concrete for the New Glen Canyon Dam 


Engineer and Contractor Cooperation 


Chemical Soil Stabilization and Grouting 
City Backs Bond Issue by Real Estate Venture 


4200 acres of surplus property will be a “city within 


a city.” 


C. E. Wricur 


Bridge Repair Uses Special Epoxy Mortar 


Efficient Toll Collection for a Parking Garage 


River Enclosed to Provide Parking Area 


Radioactivity in Water Supplies 


Off-Street Parking Garages for New York City 
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THIS IS THE STATION THAT IS PREFABRICATED AND DELIVERED 


A PACKAGED UNIT—completely shop-fitted with quality com- 
ponents throughout. Transported to job site ready for installation. 


SIMPLIFIES LOCATION—underground operation permits use of 
existing public property such as parkways, etc. Saves cost of surface ’ 
property and enclosing structure. READY TO OPERATE 


aL1S BOF OL 


ECONOMICAL—saves costs and time. Prefabrication results in 
lower construction costs and less time at job site. Simply set in 
place, connect and start up. 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE—WRITE 
' ag 


MER & FRANCESCON pro. 10x 33%, mount, 1LLINols 


mance SPARJAIR treatment pants 


Designs for all Developments and 
Land Pianning Projects 


TRAILER PARKS SHOPPING CENTERS 
‘ ig 


—_ 


a 


Hompton Pk. (Hsg. Devel ill.~1 med tot. cop Finn Troiler Ct., | 45 u 45,500 apd Hillcrest Shpg. Ctr, Joliet, 11.—50,000 god 


Sparjair units overcome previous objections to locating 1. Permits development of outlying, low cost land 
‘ : 2. Copocities from 50 to 5000 population equivalent 
a plant near residences, shopping areas, schools, etc. Its © Gistnstes contie tacks ond decile Gite 
4 
5 


new but proven principle of Contact Stabilization aerates Virtually automotic—Simple operation 
Approved by Health Authorities 


and thoroughly oxidizes all odor producing wastes. 6, Gdes hee = ao conte or Gale eoecciiom 
Nested design provides complete treatment equal to Detoils and loyouts ore available to Consulting Engineers ond 


their Architect concerned with the design of pockage sewoge 


large municipal plants. ond water trectment plonts. Write foctory at P. O. Box 266 


Avroro, tt. for complete information 
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Walker Process also offers CLARIPURE Package Water Purification Plants—pre-designed capacities from 50 to 600 gpm. 


WALKER PROCESS EQUIPMENT INC. ~/4<7°*” ¢ Hwomusnino orricis © AURORA, ILLINOIS 
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The Government's Problem of Getting and 
Keeping Engineers and Scientists 


N RECRUITING and retaining the kind of engi- 

neering and scientific skills needed, the govern- 
ment faces a difficult problem. Data show that sal- 
aries for such personnel have lagged behind in- 
dustry, and the spread is probably increasing. Re- 
cently the NSPE has made five suggestions, some 
of which are sound, though others appear difficult 
or unworkable. Two excellent ones recommend 
establishment of procedures for quick adjustment 
of salaries as non-governmental rates for comparable 
employees change; and provision for recognizing 
outstanding merit, ability, job performance and re- 


sponsibility by salary adjustment instead of by 
promotion. Yet these will be difficult because they 
tend to add very complicating factors to a system 
not designed for consideration of the need for in- 


dividuals 

In the meantime let us not forget the thousands 
of high-type engineers in cities, counties and states. 
It seems to us that they need just as much consid- 
eration, help and encouragement toward better 
salaries as any other group 


Sanitary Engineers, Sanitarians and 
Public Health Departments 
FEW YEARS ago in order to up-grade sanitary 
engineers and perhaps to simplify organization 
there was a tendency to create environmental sanita- 
tion divisions in health departments and to place en- 
gineers at the tops of these. At the state level, this 
works pretty well because few state health depart- 
ments employ sanitarians in connection with their 
engineering work. At the county and city level, the 
situation is something else again. If environmental 
sanitation is required to be headed by an engineer, 
as is usually the case, no sanitarian, no matter how 
able, can expect to attain any position of respon- 
sibility or any fair pay status. The result can be 
an increasing shortage of capable sanitarians who, 
in many respects, are the work horses of local 
environmental health operations 
Some few years ago, when engineers were in very 
short supply, some state highway departments tried 
bringing non-engineers into their engineering de- 
partments to do some of the lower-level work, such 
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as surveys and computations. Not so much has been 
heard of this lately. 

The proper use of non-engineers in an engineer- 
ing group is difficult. Provision must be made to 
permit advancement based on ability. This means 
that a new type of organization must be developed 
in local health and possibly in state and other public 
works engineering staffs. A division of inspection, 
or of surveys or of some similar nature may be an 
answer. Anyway this is a problem that needs re- 
search and study to develop a solution fair to all 
concerned 


The Women May Take Over 


NY MARRIED reader will recall how far he 

ever got with telling a woman that he could not 
afford what she believed the health and well-being 
of her family required. Only a micrometer could 
measure the gain. A new and irresistible force is 
being added to the pressure for more and more ade- 
quate treatment of sewage and industrial wastes 
to stop water pollution. Already this year three 
major general magazines with readerships of many 
millions each have run a spate of articles alerting 
the country to what they term the dangers of such 
pollution. The women’s organizations are entering 
the fray with a certain fire in their collective eyes, 
and we are going to hear a lot more about this short- 
ly. As to whether we can afford the vastly larger 
program, the question put to local governments will 
be: Can we afford not to? Certainly there is enough 
of waste, enough of frills in governments now to 
cover the cost of treating all the other wastes that 
our cities and industries contribute to our waters! 


Sewage Disposal by Private Enterprise 
LAW HAS been passed by New York State 


which authorizes private corporations to con- 
struct and operate sewerage systems and disposal 
plants. This is an advance in the fight for pollution 
control for it permits leasing of a treatment plant 
by a community or its financing by service charges, 
just as a private water system is financed. There has 
been opposition in the past to private ownership but 
we think corporations will be less difficult to con- 
trol than some municipalities have been and they 
may also provide a better degree of operation. 
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ee GOES 10 BED 
WITH ITS 
WORKING 

me CLOTHES ON 


From the moment it is installed, cast iron 
pipe begins working—will deliver its full 
flow of water for over a century. 


Here in Kansas, as part of a major water 
expansion program, 15,000 feet of cast iron 
pipe were put to bed. Ease of assembly, 
bottle-tight joints, and assured full-flow ca- 
pacity through cement lining were impor- 
tant factors in the selection of cast iron 
pipe. 


An interesting feature was the uncover- 
ing of distribution mains constructed of 
cast iron pipe manufactured in 1887. The 
pipe was in excellent condition and was put 
back in water service. 


Cast iron pipe is always working. In 
fact, once it is installed, one can generally 
anticipate no major repairs or replacements 
for at least a century. 
ae ee 

~ <n CAST IRON PIPE RESEARCH ASSOCIATION 
- ty Thos. F. Wolfe, Managing Director 
a 3440 Prudential Plaza, Chicago 1, Iltinois 


at 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 





Insist on the dependable operation of... 


MUELLER: 
FIRE 
HYDRANTS 








AWWA 


Post T 
4%",4'A", 
5%", 6%" 
Valve i 
Two or 


yy Woy 


@ just one fire hydrant that does not function 
when needed will disrupt your entire fire protection 
network. 

One way to assure the dependable operation of 
every hydrant in your system is to insist upon an 
effective hydrant inspection, maintenance and re- 
placement program. With such a program, valuable 
time is not lost connecting and disconnecting hose 
to an inoperable hydrant. 

To be doubly sure that each hydrant will work 
every time it is needed, insist on precision-cngi- 
neered Mueller Fire Hydrants — quality hydrants 
with dependability “designed-in”. 

Compression-type main valves, automatically- 
force-flushed drain valve mechanisms and “O” ring 


stem seal are just a few of the quality features 
found in all Mucller Fire Hydrants. These features 
are typical of the great attention to detail in re- 
search, design and engineering that becomes a part 
of every Mueller product. 

The hydrants shown here are just a part of the 
full line of fire hydrants produced by Mueller Co 
for municipal, industrial and private fire protection 
systems. 

Write for complete information and specifications. 


MUELLER €OoO. 
DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited; Sarnia, Ontario 
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1960 SPECIFICATIONS for your files 


F@@X Mountable Materials Spreader 


MOUNTING 


On or off any standard dump body in only 15 
minutes. T-head fasteners, cranks and base 
adjustment channels make this possible 
Truck is quickly freed for other work 


LOADING 


Sturdy %" tods make up cover grids that 
break up lumps. Allow only spreadabie 
material to pass through Increases spread 
ing efficiency and prevents damage to 
mechanism 


DASH-MOUNTED CONTROLS 


Fingertip control trom inside cab makes op 
eration 8 one-man job Panel includes— 
spreader engine ignition and starter switches 
volume regulation control and electric clutch 
switch. Sanding at speeds up to 40 MPH 


FEED AUGER 


Heavy-duty feed auger eliminates feed 
aprons and chains, the source of most fre 
quent breakdowns. Auger mounted on 4 
Timken tapered roller bearings, completely 
shielded from abrasives 


SPINNER 


Adjustable for 8 to 40 foot spreading widths 
Works close to ground—spreads under 
parked and passing cars . ahead and 
beneath rear truck wheels for added traction 
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for sand e cinders ¢ chips « salt ¢ calcium chloride 


GENERAL SPECIFICATIONS 
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©4°_ 6° and 12° height additions to box increases capacity—up to 12 cu. yds. on 
Model 12557 


ENGINE —Wisconsin ai-cooled, 18 HP. @ 3500 1 p.m. with 
starter, generator and enclosed drive reduction 

soor =—10 gauge prime steel. All welded construction with 
remiorcng ribs 


BEARINGS —10 Timken tapered roller bearings and two sealed ball 


bearings plus engine bearings 


AUGER — Mounted in two pillow biocks outside of the box each 
with two Timken Bearings. fully shreided, mounted on 
a sleeve with an internal spline 


CONTROLS 


—Manual controls outside driver's window, standard 
Optional electric remote control panel on truck dash 


SPINNER —18° diameter Height adjustable by 4 position lever for 


8 to 40° spread 
MOUNTING —Quichly attached without drilling holes or welding 
@rios =%%" rods on 3° centers. 4’ and 5’ sections 
SPECIAL —Ideal as Seal-coater for summer road work. Special 
uses attachment converts wait to a Trench Filler 


The Fox Materials Spreader will cut your 
labor, time and equipment expenses to the bone. 
A catalog...case history reports...even a 
no-obligation demonstration are yours for the 
asking. Write, call or wire collect for the name of 
the nearest Fox distributor, who will gladly give 
you a demonstration, 


FOX RIVER TRACTOR COMPANY 


Road Machinery Division 


1020 N. Rankin St. . Appleton, Wisconsin 
Phone—REgent 4-1451 
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Ohio 
TRANSLOT 
Texes Vitrified Pipe Co 
Texos 
1960 


Bowerston 


80scoO 
Bowerston Shole Co. 


Minerol Wells, 
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NEW HANDBOOKS 
NOW READY 
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Mr. City Engineer and Mr. Consultant. . . 
If you haven’t already received 
your free copy of the new datoa-filled 


Handbook of Trickling Filter Design, 


which contains latest 
nearest member firm listed at right. 


vitrified clay underdrain blocks, 


write for a copy now. 
Send your request to the 


ASTM Specifications for 





Unpolluted water in ample supply is a powerful competitive factor in bringing new industries to 
a community. Trickling filters in sewage and wastes treatment plants have become the preferred 
type for cleaning up our waters. Between 1945 and 1957, 926 trickling filters were built and 


construction of them has continued since at an unabated pace. 


The most vital part of a trickling filter is its underdrain system. When it is of TFFI Specifi- 


cation vitrified clay blocks as pictured at the left, life-time trouble-free service is assured. 
It is inherent in clay alone to resist successfully the ravages of acids, alkalis and bac- 
teriological action. TFFI blocks are made in modern plants under rigid controls of quality 


that no substitute materials can even approach. (Only with TFFI blocks do you get a 


50-Year Guarantee.) 


35% or more of America’s population is 


now served by over 2,700 sewage 


THE TFFI CONTRIBUTION works with trickling filters 
TO CLEAN WATER most of them guaranteed a 


long and satisfactory life 


by use of vitrified clay underdrains 


DICKEY a Z 3 NATCO 
ja Pittsburgh 22, Pa. 


W. S. Dicker Cley Mig. Co LLL 327 Fifth Ave. 
Konses City 6, Mo : Netco Corporation 


ARMCRE ; 2 TRANSLOT 
Ayer-McCorel Clay Co., Inc. Pomona Terra-Cotta Co. Cennelton 
Brozil, ind. Greensboro, Ne. Cor. ok ang ind on 
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BEST TRACK... 
BIGGEST SAVINGS 


Allis-Chalmers boosts work hours, cuts costs with the 
best tractor undercarriage in the business. You get 
industry’s toughest track...best designed track guards 
... certified, permanently lubricated truck wheels, 
idlers, support rollers. 


Next time you watch track shoes squeal and grind against 
jagged rock . . . or see ‘em buried sprocket-deep in mud, 
consider this: Nothing slugs it out with tough conditions 
like an Allis-Chalmers tractor undercarriage. 

Specially heat-treated track shoes, side bars, track pins 
and bushings are the industry's toughest. Bushings extend 
into counterbored side bars to seal out dirt, provide more 
bearing area. 

Track guiding truck wheel guards provide a deep-flanged 
guide channel that keeps track riding true on sprockets, 
idlers and truck wheels even in the roughest and toughest 
going. The solid A-frame holds the truck frames in absolute 
alignment — keeps track running straight. 

PERMA-SAFE truck wheels, idlers and support rollers 
on all Allis-Chalmers tractors roll on tapered roller bearings, 
are protected against dirt and moisture by Positive Seals. 
Factory-lubricated, they’re certified never to need further 
greasing. 

We invite a maintenance cost comparison with any other 
tractor undercarriage. We further invite you to inspect the 
Allis-Chalmers healthy, long-lived tractor engine, the all- 
steel main frame, double-reduction final drives and many 
other cost-cutting features. Your Allis-Chalmers dealer will 
be happy to give you full details. Allis-Chalmers, Construc- 
tion Machinery Division, Milwaukee 1, Wisconsin. 


move ahead with 


power for a growing world 








All over the country, municipal 
and utility plants use ROILINE 
engines in water supply 

systems, waste disposal services, 
and for power generation. 
Operating on natural or LP gas, 
or gasoline, ROILINES have 
been standard in the field 

for many years. 


MID-CONTINENT—Waste disposal power in Enid, Oklahoma. WEST-~ Rivera, California—deep well pumping power. 


MODEL | Bore & S. | Cyls. | Displ. | Torque-rpm BRAKE HORSEPOWER AT ENGINE SPEEDS INDICATED 


H570 | 4%x4% 8 | 570| 457-1400/... 68 86 | 104 | 122 | 139 | 156 | 172 | 188 
H884 | 5%x4% 8 | 884| 710-1400/... | 105 | 133 | 162 | 189 | 216 | 241 | 261 | 273 
FI500 | 6% «7 6 | 1503] 1090- 600 | 125 | 165 | 200 | 215 
H2000 | 6% x7 8 | 2004| 1490- 650 | 170 | 225 | 270 | 290 
L3000 | 6% x7 12 | 3006| 2200- 700 | 250 | 335 | 405 | 435 
13460 |7%x7 12 |3468| 2500- 900 | 285 | 380 | 474 | 555 | 592(@ 1350 
L4000 | 7.54x7.5| 12 |4000| 3020- 600 | 345 | 447 | 550 | 635 | 


With oil pump, water pump, magneto, air cleaner, carburetor, and exhaust muffler. Hp shown is maximum. 
























































Send for literature SEE YOUR ROILINE ENGINE DISTRIBUTOR 


ARIZONA Casa Grande, Engine Service Company. inc MICHIGAN Reed City, Hater Engine Company PENNSYLVANIA Pittebergh PC. McKenzie Company 

ARKANSAS, Paragould, Wonder State Manufacturing Co MISSISSIPPI, Jackson, Southern Engine & Pump Co Bradteré, RR. Reck Company 

TEXAS, Houston, Dalles, San Antonie, Kilgore, Ediebers 
? Call ui 

CALIFORMIA Long Beach and Bakersfield NEW JERSEY, Kenilworth, Callahan Equipment Co Corpes Christi, Beoowent 


Engine & Equipment Company NEW YORK, Syracuse, Schenectady and Lisbon Southern Engine & Pump Co. 
COLORADO, Denver, Emrick & Hill Engine & Equipt. Co J. C. Georg Corporation Lebbesk. Farmers Supply 
KANSAS, Garden City and Great Bend OHI0, Columbus, Cantwell Machinery Company Odessa, General Machine & Supply. inc 
Carson Machine & Supply Co OKLAHOMA, Oklahoma City and Tu'sa Wichite Falls, Nortex Engine & Equipment Co 


LOUISIANA, New Orleans, Southern Engine & Pump Co Carson Machine & Supply Co WYOMING, Casper, Emrick & Hill Engine & Equipt. Co 
avian 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / ‘ New _ eS ae aan nage 
actories: evkes le consin linten, we 
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DELAWARE COUNTY, OH:0, keeps its Huber-Worco 10-ton 3-wheel roller on a busy schedule of construction 
and surfoce tre ting work. One of the roods recently rebuilt by the county received o surface course of as 
pholt ond £6 chips compocted by the 3-wheel roller. Fast rolling speed kept the fleet of county trucks busy 





WARCO 








SIZES 





Huber-Warco 3-wheel rollers are made in Gen- 
eral Purpose, Finishing, and Variable Weight 
models to fit every 3-wheel roller need. 


TORQUE CONVERTER jailshaft governor and 
two speed transmission are standard. Doubles 
available power, cuts fuel costs, increases life 
of machine components one-third to one-half. 


SPECIAL SUB FRAME suspended at three 


points carries engine and transmission assembly 


HUBER-WARCO 


FS wheel hollows 


FROM 10 to 14 TON 


and cushions outside shocks to increase ma- 
chinery life. 


GUIDE ROLL assembly has tapered roller bear- 
ings and is completely adjustable. Retains fac- 
tory new adjustment indefinitely. Kingpin hous- 
ing is removable. 


OTHER FEATURES include replaceable tire de- 
sign, differential lock, variable speed hydraulic 
steering, pressure sprinkling system, choice of 
gasoline or diesel engines. 


A trusted product name backed by respected distributor names from coast to coast 


ei, 86h 


TANDEM ROLLERS 


3-5 Ton + 46 Ton 
5-8 


Ton + 8-10 Ton + 
8-12 Ton + 10-14 Ton 


Standard transmission 
models from 83 to 160 H.-P. 
Torque converter and power 

shift transmission models 
from 102 to 195 #.P. 


HUBER-WARCO COMPANY 


co ce 


3-WHEEL ROLLERS 


10-Ton * 12-Ton + 
14Ton Standard Weight 
10-12 Ton + 12-14 Ton 

Variable Weight 


Marion, Ohio, U.S.A. 





Summer... 


now /s the time to properly 
hight your construction hazards 


a 


R. E. DIETZ COMPANY 


Dept. 106, 225 William $+ Syrecuse, N.Y 


ay j 


LANTERNS TORCHES ViSI-PLASH 


Use Dietz Visi-Flesh Lights te elert the on- 
coming driver. Brightest, safest, most 


trouble-free flashers ¢ the market. Warr 

Danger Ahead” for up to 1500 h 
out changing batteries 

Use Dietz Lenterns te lecete hererd in rele- 

tien te driver's position. Show exact | 

cation, shape, extent, and boundaries of 


hazard area. Burn up to 100 ho 


Use Dietz Torches te guide driver cround the 
heszerd. Fully illuminate the danger 


every weather. Burn up to 48 hours or 
low cost kerosene 


60 
and you go Safely 


a 
om 


John A. Morin is Superintendent 
of Streets and City Engineer of 
Oakland, California, a position he 
has held since 1953. A graduate 
engineer, he entered this position 
with a broad background of engi- 
neering experience which included 
major highway, railroad and irriga- 
tion work. He served in the Army 
Corps of Engineers during World 
War II, with the rank of Lt. Colonel 

In regard to his work he says: “I 
have always been intrigued by the 
challenge offered to engineers in the 
municipal field. The opportunity to 
serve 409,000 “bosses” and explain- 

to them the technical features 
of public works is not present in 


other fields. Long an advocate tha 


‘ 
the latest tex hniques involving en- 
gineering skill and equipment, to- 
gether with management skills em- 
ployed in private industry can be 
ised in governmental work. we 
have adopted similar policies and 
are gratified with the results.” The 
results of these policies are readily 
evident in Oakland were $22 million 
dollars of flew construction of major 
streets, sanitary sewer facilities and 
storm drains 
water pumping 
mpleted during 
*n years. Traffic bottler 

removed and areas iormeri 

t lrair age or sewerage faci l 
f 


f 


have been made available 

istrial, ymmercial and residen- 
tial levelopment 
Active in many local civic and 
fraternal organizations Mr. Morin is 
‘urrently Director for the Wester 
Area of the APWA and Director 
of the Municipal and Airport Div 
sion of the ARBA. He was appointed 
by the California Legislature as a 
member of the Highway Advisory 
Board to help develop the recently 
adopted California Freeway System 
He is serving as a member of the 
Advisory Board now aiding in the 
development of a state-wide system 
of primary and collector arterials 
1 cities and counties to supplement 
the Freeway System He was 
awarded his City’s “Good Govern- 
ment Award” in 1957 
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you CAN BE SURE...1F ws Westi nghouse 


New 
Oertestexe 

Taste dvecte) cmos ule rere 

first with 
Westinghouse 
a-c static control — 








COVER PHOTO: View at West 
Van Buren Street Bridge, 
Chicago, showing leaf rack, 
pinion and main drive gear- 
ing operated by Westing- 
house Bridg-O-Matic con- 
trol to raise and lower east 
leaf of bridge. 


Double leaf, trunnion bascule 
bridge opening for Chicago 
River traffic. One man in 
operator’s room, East Pier, 
upper right, controls the 
bridge by means of an all a-c 
system employing Westing- 
house saturable reactor-type 


controller. 
J-94132-2 


pe 
_—— 


W. C. Carl, Construction Engineer, 
Westinghouse (standing), discusses 
Bridg-O-Matic drive with Stephen J 
Michuda, Chief Bridge Engineer, City 
of Chicago, at right, and his staff (left 
to right): S. Frayer, Structural Engi- 
neer; M. D. Krausman, Assistant Chief 
Bridge Engineer; and R. H. Keil, Elec- 
trical Engineer, Bridge Division 





Stephen J. Michuda; M. B. Trimble, Con 
struction Sales Engineer, Westinghouse: and 
William G. Divane, President, Divane Broth 
ers Electric Company, Electrical Contractors 
discuss main control desk which centralizes 
operation of leaf and auxiliary drives and 


selection of east and west incoming service 
feeders. Instruments on sloped panel indicate 


leaf position and electrical circuit conditions 


View of switchboard room showing 
incoming line swit« hing equipment 
magnetic control for auxiliary drives, 
Bridg-O-Matic wound rotor motor 
control panels and saturable reactor 
cubicles. Robert E. O’Brien, Chief 
Electrician, examines panel contain 
ing emergency control switching 
equipment at far end of room 








Westinghouse Bridg-O-Matic Control 
specified to operate 
Chicago’s West Van Buren Street Bridge 


An important factor in the design of the West Van 
Buren Street movable bridge in Chicago was the 
selection of the most efficient drive and control sys- 
tem available. Westinghouse Bridg-O-Matic* control 
was specified after a study of its advantages over 
other types of control 

The West Van Buren Street Bridge is a double leaf, 
trunnion bascule bridge acroas the south branch of 
the Chicago River and is designed to carry vehicular 
and pedestrian loads. Each bridge leaf is normally 
operated by two 100-hp a-c wound rotor induction 
motors. For emergency operation, a single motor per 
leaf may be used. During normal operation, the time 
required to open or close the bridge is approximately 
55 seconds. Four electrically operated thrustor brakes 
are provided for holding each leaf in the desired posi- 
tion. Minimum brake shoe lining wear is encountered 
since the leaves are normally retarded by the motors 
through the action of the static reactor /Magamp 
controller to a low speed before the brakes are caused 
to set 

The normal control of the two operating motors 
for each leaf, connected for parallel operation, is by 


* Trade Mark 


means of the Bridg-O-Matic control (a-c reactor 
control system). The speed torque performance of 
this system provides precision operation under all 
conditions of leaf load from normal to a 10-lb wind, 
without the use of any “mechanical” braking, for 
positive slowdown and reduced speed operation. 

Electric power, supplied by two independent net- 
works, is three phase, four wire, 60 cycle at 208/120 
volts, stepped up at the bridge through transformers 
to 480 volts. 

An alternate control system may be selected by 
moving the control selector switch from “‘Reactor’”’ to 
“Off."’ This provides the conventional reversing 
wound rotor controller with six power points and a 
drift point. Either motor may be used. contd.) 


you CAN BE SURE...1€ is 


Westinghouse 


Chief Electrician, Robert E. O’Brien, 
checks cubicles which house Westing- 
house primary saturable reactors. 


Incoming line cubicle of bridge control 
switchboard room, East Pier) is in- 
spected by W. C. Carl; Edward Klaus- 
ner, Engineer in Charge of Bridge Con- 
struction; and R. H. Keil. 


L. A. Johnson, Westinghouse Sales En- 
gineer; E. A. Leake, Electrical Engineer, 
Divane Brothers Electric Company; and 
R.H. Keil inspect Westinghouse Magamp 
control section of bridge switchboard. 














Westinghouse Bridg-O-Matic 
operates Van Buren Street Bridge (contd. 


Interlocks are provided in the control system to prevent 
operation of leaves until all flashers, traffic lights, gongs and 


warning horns are operating, traffic gates are down, and 
bridge centerlocks are withdrawn. 

Westinghouse saturable reactor a-c systems offer many 
possibilities for vertical lift, bascule or swing bridge designs, 
and other applications such as dam and lock gates, cranes, 
hoists, etc. For more information call your Westinghouse 
electrical construction engineer, or write: Westinghouse 
Electric Corporation, Box 868, Pittsburgh 30, Pa. 4-s«11s24 


OWNER & DESIGNER: City of Chicago, III 
Department of Public Works, Bureau of Engir 
Division of Bridges and Viaducts 

CONSULTING ENGINEER: Hazelet & Erdal, Louisville, Ky., and 
Chicago, Ill 

ELECTRICAL CONTRACTOR: Divane Brothers Electric Company, 
Chicago, Ili 

SUPERSTRUCTURE-MACHINERY CONTRACTOR 
Overland Construction Company, Chicago, Ill 

STEEL FABRICATOR: American Bridge Division, United States Steel 
Corporation, Pittsburgh, Pa 


YOU CAN BE SURE...1F 11's Westi nghouse 


Tune In Westinghouse-CBS TV-Radio Coverage, Presidential Conventions y 10.29 


View showing one of leaf drives (there are two 
per leaf), each with Westinghouse 100-hp a- 
wound rotor motor and a-c thrustor operated 


motor and machinery brakes 


John A. Machiels, Bridge Maintenance Machin 


ist, looks at the 225-kva Weatinghouse I nerteen® 

filled step-up transformer which provides 480 
volt supply for bridge drive motors and auxil 

iaries. Type DB-50 wall-mounted circuit breaker 
provides main feeder protection 
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Rust-Oleum is dice © . « « ees on faster, stops rust, 
tinctive es your lasts longer over rust! 
own fingerprint. 
——- Tn SF hecopt no substitute. 


ONE MAN often does the work of two! 


Besier to use — because Rust-Oleum 769 Damp-Proof Red Beavtifies as it protects — because the Rust-Oleum New 
Color Horizons System of primers and top coats includes a 
wide array of smart new colors that resist moisture, fumes, 
usually eliminating costly surface preparations. Stops Rust humidity, weathering, etc. Talk to your Chief Engineer 
because the specsally-processed fish oil vehicle in the 9 try Rust-Oleum on your tanks, fences, metal sash, roofs, 
helping to drive out structural steel. See how it lasts and lasts. Consult your 
write for the New 


Primer goes directly over sound rusted metal after scraping 
and wirebrushing to remove rust scale and loose rust 


Primer penetrates rust to bare metal 
air and moisture that cause rust. And it's easily applied by Rust-Oleum Industrial Distributor, or 


brush, spray, or roller Color Horizons catalog—38 pages, free! 


RUST-OLEUM CORPORATION © 2675 Oakton Street * Evanston, Illinois 


RUST-OLEUM 


7 Write for special report 
showing Rust-Oleum pene- 
tration to bore metol. 


ia 
te - 


RUST-OLEUM NEW COLOR 
HORIZONS SYSTEM 
Over seventy colors ore included in this 
unique new system that combines four impor- 
tont points: (1) The ability to Stop Rust, ® | 
(2) smert, modern color harmony, (3) the | & ; | 


d lity + y \ f ‘ hi- : 
— a — ~ —— aan whe . | Rust-Oleum ond Stops Rust ore brand nomes 
’ 7< ond registered trademarks of the Rust-Oleum Corporotion | 

NS  ..0.00000 . Se —_ 
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Section of 150 miles of CLOW Bell-Tite 


Joint Cast Iron Pipe at Perini-Westward 


Development, West Palm Beach, Fila. 





Ciow Cast iron Pipe Piants are located at 
BENSENVILLE, ILLINOIS - BIRMINGHAM, ALABAMA -. COSHOCTON, OHIO 
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There is no limit to how fast you can lay 


CLOW Bell-Tite’ JOINT 
CAST IRON PIPE 


You can install CLow Bell-Tite Joint Cast 
Iron Pipe as fast as you can dig a shallow 
trench. Photo shows the back hoe which 
clawed open the trench lowering a length 
of Clow pipe into it. 

Over 150 miles of Clow Bell-Tite Joint 
pipe are the life lines of the water and sew- 
age facilities for this Perini-Westward 
Development at West Palm Beach, Fla. 
Time-saving installation plus the econ- 
omy of material—no accessory but a single 
molded rubber gasket—are important fac- 
tors in this $4,000,000 waterworks proj- 
ect installation. One of the owners of this 
“City within a City” is Louis R. Perini, 
chairman of the board of the Milwaukee 
Braves and president of the Perini cor- 
poration. 


CLOW Bell-Tite Joint Cast Iron Pipe can 
speed your installations, too. Let us tell 
you about its many advantages. 


Clow Bell-Tite Joint Pipe saves time and money 


Assembly is easy and rapid. Just wipe the joint clean, lubricate 
and push spigot into the bell. When yellow stripe is no longer 
visible, joint is bottle tight. A single rubber gasket is the only 
accessory. There are no bolts, no nuts, no followers, 

no couplings, no extras. 


| Patent No. 2896131 


AST JAMES B. CLOW 4 SONS, INC. 
C 201-299 North Taiman Avenue, Chicago 8O, Iilinois 


IRON ee ees 


PIPE Subsidiaries: 
Eddy Vaive Company lowa Vaive Company 
Waterford, N.Y. Oskaiocosa, iowa 
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( Advertisement ) 


New Container System 
Saves Dothan, Alabama 
Over $50,000 Annually 


By John McCoy 


Advertising Manager 
Dempster Brothers, Inc. 


Dothan, Alabama has accomplished 
100° containerization of its commer- 
cial refuse, and is enjoying savings of 


over $1000 each week 


In addition to the savings, the entire 
commercial district has a “new look 
Scattered piles of refuse, unsightly bins 
and knocked-over cans that formerly 
drew flies and rats constituted a dan- 
gerous fire hazard. Today, these trash 
piles are out of sight, enclosed in big- 
capacity, all-steel refuse storage con- 
tainers 


The secret behind the savings lies in 
mechanized handling of containers in 
connection with a high-pressure packer 
body 

Changeover to the new system, one 
of the largest mass conversions to con- 
tainerization ever attempted, came 


Before: Scene at garment factory 
shows why pick-up crews were de- 
layed. 


26 


Dothan City Manager &. 
Powell Biack led move to 
streamline collection 
system. 


after more than a year's study and an 
exhaustive cost survey R Powe 

Black, aggressive young city 
was leader of the movement to strean 


manager 
line the municipal refuse collectior 


system 


Survey Conducted 


The refuse survey, conducted under 
the direction of Mr. Black and Sanita 
tion Superintendent G. J. Parrish, re 
vealed the following facts 


1) Direct labor costs (not including 
equipment 
ran some sixty-five cents per 
cubic yard for the 1800 yards of 
refuse being generated weekly in 
the commercial! district 


operating expenses! 


In addition to the fire hazard 
scattered trash and double han 
dling of materia! in bins were con- 
suming a lot of the collection 
crews time 


3) Fast turnover 


After: An eight-cubic-yard container 
encloses unsightly refuse and is 
emptied in less than 60 seconds. 


sonnel was contributing to inef 
ficiency due to the inexperience 
f replacements 
leaders and the Houston 
‘county Health Department were 
lissatisfied with sanitation con 
| 


ons 


From inspection trips to other cities 
past experience, and considerable re 
search on the city’s specific problems, 
City Manager Black was convinced that 
s mechanized container system would 
a necessary to overcome Dothan's 

‘ ] 


' ’ 
refuse collection lis 


Mechanized System Chosen 


In meetings with Sanitation Depart- 
ment and other civic officials, various 
types of equipment were compared, and 
the decision was made to recommend 


the DEMPSTER-DUMPMASTER System 


This system consists of a self-loading 
packer and detachable steel containers 


As the containers are filled, the Dump- 


Dumpmaster approaches eight-cubic- 
yord container behind store, and en- 
goges pick-up arms. 
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Twe CA30-24D8 Dumpmasters 
serve Dothan’s commercial 


master makes its rounds, automatically 
picking up each container and empty- 
ing the contents into its enclosed 
packer body. Here, the material is 
compressed to a fraction of its former 
volume by action of a hydraulically- 
powered packer enabling the 
Dumpmaster to hau! the equivalent of 
many truckloads of material on each 


plate, 


trip to the disposal area 


Two 
tainers 
months ago with the approval of the 
City Commission, and preliminary re 
sults indicate that savings will surpass 
the survey's Labor 
alone, not including truck operational 
dropped from sixty-five to seven 
almost un- 


Dumpmasters and 220 con 


were piac ed in service six 


estimate costs 
costs, 
cents per cubic yard, an 
heard-of figure in municipal commercial 
With four trucks removed 
further operational sav- 


collection 
from service 
ings are being effected 

Mayor Earle C. Moody and Commis- 
sioners Davis and Thrower are pleased 


Container is lifted and emptied into 
hopper without driver leaving cab. 
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with the attitude of the public and 
Sanitation Department employees. 


Free Survey Offered 


A survey similar to the one made in 
Dothan can be made by a Dempster 
engineer in your city without cost or 
obligation. Write on your letterhead, 
giving your title. A free 24-page bro- 
chure on the Dumpmaster is available 
on request. 


DEMPSTER BROTHERS 
INC. 


Dept. PW-4 Knoxville 17, Tenn. 


district. 


Huge lead of 
dispose! crea. 





refuse 


is emptied at 


A few three-cubic-yard containers strategically pleced, serve hundreds 
families in this housing creo. 





DELAWARE COUNTY'S 
SECOND DISPOSAL 
PLANT TO BE 

C-E EQUIPPED 


Like the first plant, now in service, it will 
contain 2 C-E Incinerator Stokers 


Delaware County, Pa., is effectively solving its refuse disposal problem 
by oe a highly efficient 3-plant disposal system, each t 
capable of incinerating 500 tons of refuse per 24-hour day. The first plant, 
recently placed in service, contains two C-E Incinerator Stokers, 

each with a capacity of 250 tons. The second plant, located approximately 
five miles from the first, is essentially a duplicate installation and 

will contain two C-E Incinerator S rs of comparable capacity. 

All four units are equipped with an inclined “drying” stoker and a 
horizontal “burning” stoker of the traveling grate type. 


Delaware County’s choice of “continuous processing” is a matter of 
sound economics. From the time the refuse is deposited into the 
self-sealing, non-clogging feed hopper, until the incinerated residue is 
discharged to the ash pit to be hauled away, the entire operation 

is automatic, efficient, quick and clean. 


Decontaminated refuse, as it is disc from the C-E Stoker, provides 
a sanitary, inoffensive fill for rec n of waste land. 


The C-E Incinerator Stoker is designed to handle all types of 
combustible refuse in quantities ranging upward from 50 tons per 
24-hour day. It may also be used in combination with a C-E Raymond 
Flash Dryer System for sewage sludge d . “No cost” Btu's 
from the burning refuse can be used for drying sewage sludge prior 
to its incineration, or recovery for use as a soil conditioner. 


For further information, write for the C-E Incinerator Stoker Catalog, 
or contact the Combustion office in your city. 











Damon & Foster Assoc Sharon Will, Pa. 
Cotton, Pierce, Streander, inc., New York, N.Y. 





incinerator Contractor — 
Nichols and Research ., New York, 8. ¥.—Plant #1. 
Storee Qeclonr, tna tow Yoo he Vo Piaan #2. 
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General arrangements of the first Delaware County Incinerator Plant. 
Architect's rendering of this plant appears on opposite page. 


HIGHLIGHTS OF C-E DESIGN 


Requires less labor than any other burning method. 

Easy to operate—no heavy stoking or cleaning of fires. 

Assures maximum availability. 

Large hopper and chute provide sealed, continuous supply of refuse. 
Continuous, automatic burning of fuel on grate from front to rear. 

Zone control of air to fuel bed assures maximum combustion efficiency. 
Ratio of overfire and undergrate air easily controlled by use of dampers. 
Continuous discharge of residue from moving grate surface. 

Easily replaceable grate elements. 

Special heat resisting iron—most suitable material—used for grate surface. 
Wide keys over driving chains prevent fouling. 

Steel driving chains, below grate and removed from heat, take all tension. 
Take-up mechanism easily accessible at front. 

Applicable to largest incinerators. 

Provides most economical method of disposal. 


COMBUSTION ENGINEERING [} 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
CANADA: Combustion Engineering-Superheater Ltd. 
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ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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“They're both dressin’ 
real fancy since 
we're savin’ 


so much on Tyton.” 


US. 


reret>) bce) el 


PIPE 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


saving’s 
in style again! 


Today ... figuring costs ... you need a 
sharper-than-ever pencil. And the closer and 





sharper you figure, the more you need Tyton® 
The facts: Tyton Joint® pipe is easy to assemble... 


| t ket with groove over bead in gasket seat 
can be laid faster even by green crews. nsert gasket with groove ov in g 
a simple hand operation 


Tyton cuts overhead, bookkeeping, storage costs— 
only one accessory needed. It increases working 
days ... can even be laid in rain or wet trench. 
Simple, speedy, sure, Tyton Joint pipe is tailormade 
to meet today’s rising costs. Judge for yourself. 

For the full story, write or call. 





U.S. PIPE AND FOUNDRY COMPANY 
Genera! Office: Birmingham 2, Alabama 


Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready 











Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end 











Push entering pipe until the first painted stripe dis- 
e appears and the second stripe is approximately flush 
INDUSTRIAL SERVICE i: with bell face. The joint is sealed... bottle-tight, 
permanently! The job's done fast, efficiently, 
economically. Could anything be simpler? 
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CATERPILLAR 
ANNOUNCES 


NEW 150 HP 977H WITH 2% cu. YD. BUCKET 


Travel speeds: Forward—Low: 2.0 MPH Ist; 3.6 MPH 2nd. High: 25 MPH Ist; 
4.7 MPH 2nd. Reverse speeds 25% faster than forward. 


ey I ne ee a oe 
nt. oS Age “" se ; he 5 = 
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NEW 100 HP 955H WITH 1% CU. YD. BUCKET 


Travel speeds: Forward—Low: 2.1 MPH Ist; 3.9 MPH 2nd. High: 2.7 MPH Ist; 
4.9 MPH 2nd. Reverse speeds 25% faster than forward. 


with Power Shift Transmission and Live Action Hydraulics 


977 SERIES H 
955 SERIES H 


all new for new high production 


There is a way to beat higher costs—and that’s 
with increased production. For tractor-loader 
jobs, here’s your answer in the new Series H 
Cat 977 and 955 Traxcavators. Designed to set 
a production pace far faster than the models they 
replace (and other makes of comparable size), 
they’re milestones in tractor-loader progress. 
With power shift transmission and Live Action 
Hydraulics, they're the loaders that never stop. 
There may be machines in your line-up that are 
no longer earning their keep in light of today’s 
more efficient machines. A comparison of your 
existing tractor-loaders with the new Series H 
Traxcavators could easily prove these new ma- 
chines would increase your output at far lower 
cost than you imagine. Get the facts about them 
from your Caterpillar Dealer. Ask for a demon- 
stration, too. See how they set a new produc- 
tion pace on the toughest kind of job. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


(Comte 0 6 | pncmeanet are Ragiteret Vretematts of Catarylite: 1) eto Co 


NEW HIGH PRODUCTION FEATURES 
SPEED LOADING, LIFTING, HAULING, 
DUMPING ...THE FULL CYCLE 


. NEW POWER SHIFT 
TRANSMISSION 
we 
a a 
times and increase operator 
. — efficiency. 


NEW LIVE ACTION 
HYDRAULICS 
Another Caterpillar develop- 

Hydraulics 


NEW HEAVY-DUTY UNDERCARRIAGE 
Many new features, including larger, stronger track com- 
ponents that also increase stability ... lifetime lubricated 
rollers with patented floating ring seals need no servicing 
... and track guiding guards welded to the roller frame 
for positive track alignment. The 955 Series H Traxcavator 
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PUBLIC 


NEW LISTINGS 


68-Page Sewer and Culvert 
Pipe Catalog 


310. . contains nine sections of the 
latest engineering information om machine-made 
lier, suspension, cast, special, reinforced t 
pressure and reinforced concrete sub 
pipe. Organized for quick reference 
construction, applications and res 

gold mine of pipe line inf 

Lock Joint Pipe Co., Box 

Orange, N. J., or check the number ab 


When It Comes to Pumps 

311 You will 
profit by having this 
4-page condensed bu 
letin which illustrates 
and escribes 
Au Centrifuga 
and Ape Turbine 
Type Pumps with ca 
pacity ranges from 1 
t , GPM and 


heads t 6 ft Just 


the 


write tor your cop) 
to Aurora Pump Div 
h New York Air 
0 I 





number on card 


Protect Your Trucks 
and Traffic Signs 
ee « « with high-visibility “Pyralux 


fluorescent enamel. Combines safety with decora 
tiveness. Four-page folder, printed in intens 
fluorescent colors, demonstrates achievement of 
four times the daylight brightness of conver 
tional hues. For folder just write Du Pont Co., 
AP-63, Wilmington 98, Del., or circle above 
card-number. 


Sludge Disposal by Incineration 


314. ... is the subject of an info 
brochure put out by a leader in the field. Both 
public works engineers and lay officials will find 
it lucid in style, enlightening in the presenta 
tion, well illustrated. For your copy write 
Nichols Engineering and Research Corp., 7 
Pine St.. New York 5, N. Y., or circle our 
card-number here 


Design of Highway Bridges 
in Prestressed Concrete 


323. Engineers will appreciate this scholar 
ly and clear-cut brochure, replete with formulac 
and tables covering design procedure. Write for 
your copy to Portland Cement Association, 
West Grand Ave., Chicago 10, Ill., or circle 
our card-number. 
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aterials for your 


Offering a Handbook 
on Steel Pipe 
309. This 40-page * 


Products” contains 
pressures, and 
tinuous butt-weld ar 
steel pipe. Standard and 

for welded and seamless steel 
included. Address Bethichem St 
hem, Pa., or let us get for 
card-number above 


‘ 


Flow Meter Principles 
and Applications 


332. “Bailey Fluid Meters the t 
of a useful reference bulletin that outlines 
principles of operation, applica ms and instal 
tion requirements of primary metering elemer 
and recording, indicatir ; ransmitting 
vices. T get a cop; h we esent 
Spage booklet, Bul r write ¢t Bailey 
Meter C 105 Ivar . l, Clewela 
Ohio, or check the 


Painting Without Drop Cloths 
333. ... is now a possil lity 


wm-pigment spray paints tha 
. Six lors, “4 


or splatter One 


When Yow Roll, Roll Right 


b » with these Galion Roll-O-Ma 
tandems Eight page catalog details advantas 
and inciudes compicte specifications 

pression data. Ask for Catal 4 
The Galion Iron Works & Mfg. ¢ 


Ohio, or circle above e 


Gradall Does Too Many Jobs 
Classify Them 
340. The best wa 


and if 

moving af 
speed work and save fr 
writing for brochure M.-24 
The Warner & Swas ( 
Div $7 Carnegie Ave 
r by rcling above ard-r 


Making a Clean Sweep 


“5. Cj . on streets, parkir 
runways, etc., is the specialty 
Model 100 Vacuumized Sweeper 
machine sweeps a 7°4 at ¢ 
bulletin tells all 
advantages peration ar 
write G. H. Tennant ( 
Minneapolis 22, Minr 


Parking Meters for Both 
“On” and “Off Street” Parking 


. An 8-page bulletin (DU-525) covers 
the subject in text and illustrations. Features 
described include lower llection-time, easier 
enforcement, and other vantages and econc 
mies. For y py Parking Meter 
Co., (Rockwell Mtg s ary) 400 N 
Lexington Ave., Pittsburgh 8, Pa., or circle 
card-number above 


PROGRAM 


The Asset of Accuracy 
in Water Meters 


] utiine t ’ mm come 
meters that ' ; nhanced sens 
“ ates { flow wit accuracy 
the full capacity range. For folder 
HP meters address Herecy Sparling 
Pr. O Box 1, Dedban Mass : 


ard-number 


Weeds Getting You Down? 


361. Turn the tables on them with selec 
tive chentieal mtrol. There s a wealth { 
sweful EneWledge about thie in booklets which 
await your asking for them from The C. B 
Dolee ( Westport, Conn. Write to them or 


ca number 


For Tandem Truck Buyers 
. tures this brochure 
ny prospective buyer of tanden 
eruse with profit. In tt Ford sets 
ies and advantages, and bow they 
stom build a tandem t 
spec 


M 





MORE LISTINGS ON 
PAGES 36 TO 54 





Factory-Built Ejector Stations 

to Give a Real Lift to Sewage 
age catalog is fil 

st ce pmeumats t 

nd City Ragineere will find 

m= 503 +t 

Detrort 


Button, Button, Who's Got the Button! 


373 if ts reflective tr < cions me 
: polysulfide | 1 gol 
hio Line 
Chen ] 
Clintor 7 


eply car 


Last Word on Utility 
Backhoe-Loaders 


Ss containe 


‘ 


rawler mounted 
nm sheets 
od interest 
Us V 
Div., 








Sle pew ond ap fo date in Bierature on 
thet will help you modernize and econ- 
Sin the Gard ayviom to “dri” for thon. 


-@ Each item has a number 
@ Select the ones of value to you 
® Circle the numbers, sign and mail 
® No postage is needed 


* 


USE THIS GARD to get detailed information... . . 


Please send me flerature on the following items described in PUBLIC WORKS. 

Readers’ Service Booklets Appear on Pages 34 to 54 

260 21 26598 3) 32 © St 52 53 (57 «663 «(664 665 «683 CB OOS 
114 117 122 124 125 129 130 133 136 150 153 157 159 160 163 167 170 
188 198 199 201 210 211 217 #229 #234 #235 236 240 245 248 
251 295 299 302 305 309 310 311 312 314 323 
331 333 335 339 350 351 353 356 358 359 364 365 369 
372 374 379 38) 384 387 389 392 393 397 403 404 405 
409 413 415 417 M34 436 438 446 465 S05 510 512 520 524 
537 ype. 556 571 — 600 610 611 618 635 638 640 
646 654 663 677 681 689 692 694 695 698 


nt toms Appear on Pages 198 f 205 


6-2 6-7 6-8 6-10 6-11 6-12 
ye 6-14 615 i vel 6-18 6-19 6-20 - 6-22 6-23 6-24 
6-25 6-26 _ 6-27 6-28 
—— results, mail 
this card 
today. 
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Meetinus and Conventions 


Aeneciones tas Dieta havetetion Pern seccee Saal. Sees Northern New England Water Works 


em meng 
Pitebuaghy, Pay June, ic 14-17, 1. Bec. 
tional Bank Bidg. Made Pa. 


Virginia Industrial Wastes and 
sours Works Association 


hn Marshall Vv 
pd aN 
=“ Hercules Co., Hope- 
wi a 


Lorraine Hotel, Madison, W: 
June 15-17, ia hee Seott E. 
Linley, Gone aoe Road, St, Paul 
. Minn. 


Ohio Sewage & Industric! Wastes 
Trectaeeilt :Caitaaie 





Cee Hlaabeth Montreal, 
Le eek, ee 


ee eee 
Park Place Hotel 


RES 


‘a ee 


BUSINESS REPLY CARD | 
No Postege Stamp Necessary H Mailed in the United Stetes 
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Only QOICK-WAY” 


Starts at the Top with 
3 BASIC MACHINES 


same heavy duty UPPER WORKS 
in every model ax, ai gi of each group 


STE PPED DOwz7r, ratings accomplished 
by proper carriers, smaller engines... Li G Hine R, 


COUNTER WEIGHT MEE Always sound 


balance, fast smooth operation in every model 








“Quick-Way’s” 3 FAMILY GROUPS incorporate the latest proven designs and structure so essential in heavy duty truck 
mounted machines. The structure and design of each model IN ALL 3 GROUPS are so arranged with the proper type and 
size carriers that balance and low center of gravity is individually engineered into each separate unit. With the excep- 
tion of carriers, engines, counterweights and variations in application of single or tandem hook rollers, with or without 
anti-friction bearings, all models in each family group have the same heavy duty UPPER-WORKS as used in the highest 
rated capacity of the group. As a result there is a “Quick-Way” with a capacity rating to FIT YOUR JOB and YOUR BUDGET. 











America’s 


“QUICK-WAY? Truck Shovel Company Ist 


DEPT. 7, 240) EAST 40th AVENUE + DENVER 5, COLO Truck Shovel 


oy Still In The 


Send for ewer mar | 
> 4 FOREFRONT 
FREE | 


a sqceneseesesscessessnepenesescense> n 
booklet ie MOBILE CRANE DESIGN 
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To order these helpful booklets check the reply card opposite page 34. 


Another outstanding 


NICHOLS 


installation....... 





DELAWARE COUNTY, PA. — 
NEW INCINERATOR PLANT No. 1 


Two 250 ton per day traveling grate furnace units. Huge 
combustion and fly ash separating chambers, 150 foot high 


stack and two ash residue conveyors 


The Nichols organization is experienced in designing 
and constructing all types of refuse incineration equipment 


to fit the specific community requirements 
Vertical Monohearth (For small communities 
Monohearth (Circular, mechanically stoked) 
Nichols-Perfection (Rocker type stoker grate) 


Traveling Grate (For large capacities) 


Jelaware County 
erator Authority 


Media, Pa 


BNirelsle)ae 


Nichols Engineering & Research Corp. 
80 Pine St., New York 5, N. Y. 


405 Montgomery St., San Francisco 4, Calif. 
3513 N. Hovey St., Indianapolis 18, Ind. 
1477 Sherbrooke St., West, Montreal 25, Canada 


NEW LISTINGS (Cont.) 


Handbook of Application Methods 
For Epoxy Adhesives 
369. Det eld-test 


There is Nothing “Eccentric” 
about these Eccentric Valves 
381. They perform unerring 


Here's a “Junior” Paint Striping 


Machine 
3a Har 


Stand By for the New Word 


on Standby Power 
287. It is 


Use The Reply Card 


Get in the Swim 
3e8 


Standardization of a Complete Line 
of Water Service Equipment 
389 Gear . . 


Concrete and Masonry 


Surfacing and Patching 
992. Epoxy surfacing 


There's Plenty of Water—in the See 
403. If sre near it “ 


a 
‘ 


Transistors Come 
to Pipe Detection 
a ' 


The Use of Wood for 
Tanks and Pipe 
a M a 

facts in Tank Bulletin B 
*-56 and WP 100. Addres 
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To order these helpful booklets check the reply card opposite page 34. 


Electrical Equipment Equipment For Water, Sewage Handbook of Cast iron 
for Water Works and industrial Waste Treatment Pipes and Fittings 


\\ a) er ’ ] e ¢ er , 

mot A 1 ,; ry 24. The complete line of Jeffrey equip $2. Full engineering data on products of 
idol Gites annie - te ' ment for treatment plants is covered in a 64- the Alabama Pipe Co., including Super De 
these vital parts of = ht - Catalog 952 available from The Jeffrey tg. Lavaud cast iron pressure pipe and pipe Sittings 
letaile met Bullets yy ®. : Co., Columbus 16, Ohio. Check the reply card valve boxes and other municipal castings are 
Manufacturing ( . a 4 for intormation on bar and disc type screens, provided in Pressure Pipe Catalog No. 54, 
field. OF - ‘ . 2 traveling water screens, grinders. grit collect 196-page publication of Alabama Pipe Co., 
ld ase e ‘ ors, garbage grinders, sludge, draw-off vaives. Anniston, Ala V eights, dimensions and speci 
chemical feeders, bucket elevators and scum re fications are clearly indicated im this easy to 

Fluorescent Tracers movers to mention some of the equipment ese wm reference 


and Detectio i 
410 — : = ae , os Propeller Meters For Dependable Brass Goods for the 
, * at uses with te t Water Metering Control Water Works of America 


ment 
$3. The complete line of re-R 130. The McDonal 
propeller meters are described it } tir ror 4 stops to goosenecks 
105 available from Measure-Rit 
W. Brown Deer Rd... Milw ke 
the i for details these 


Cutting Costs on : 
Catalog on Synchronous 
Earth Compaction j tormati 
>. ~ ayn a . ptetem and Q@uatedte nite de enema rae 
sue flesh ele os tin encbanee ye 4. A 27-page Catalog B-7292 on synchro or Emergency "ower 
} . nous moters and controls is well illustrated and 153. This book covers what to do when 
contains motor selector charts, application data, commercial sower fails in a fire, flood, burri 
and formulas for calculating power factor. For cane, war and other national disasters. Check 
& copy write Westinghouse Electric Corp., Box the reply card or write Caterpillar Tractor Co 
2099, Pittsburgh 30, Pa., or check the reply Engine Div., Peoria, Ill, for a copy of “The 
card Four Horsemen of the Space Age.” 


ra t 


Rapid Sand and When Pipe Taps are in Order 


i¢ 


Pressure Filter Data 157. You will welcome the facts and figures 


” 
. ne folder on Mueller 2 drilling 

WATER WORKS 109. Rapid sand filters. A complete line i, the Dam folder, on, Muclter tl ot Moelle 
of vertical and horizontal pressure filters, wooder ‘ W Gerra Gos St. Decatur. Ill 
gravity filters, and filter tables and other equis circle alx sumber on the car ; J 

Elevated Tanks and ment For engineering data, write bert —— a oo : 

tet Filter Manufacturing 640 Columbis ve . 
Other Storage Facilities Den, ~e po Pah -A- ii New Light for Meter Readers 
n Specification sheet covering elevated and Trouble-Shooters 
tank sites and design and illustrated brochure information on Service, Valve, 170. |} 


available from the Darby Corp.. Ramesses City Reed end Meter Boxes , 


1S, Kanees 


122. Literature on specifications coverins 
When You Need Woter Stops “Buffalo” service, valve, roadway and meter 
129. Have all the facts as contained in boxes, and adjustable walwe boxes for water and 
free 43-page book MRG 622 of the Gates Kubber gas bas just been released from Buffalo Pipe . ra ; 
‘ sdway, Denver, Colo. Ask them & Foundry Corp, Box o-Satee B, Buffalo 7, 
lh get it for you if y circle N.Y. Check the reply card for your informs 
card bercir wae tion on these walwe boxes page 40) 


DRILL HOLES UP TO 14” DIA. IN 
MASONRY—SAVE UP TO 70% 
WITH NEWEST LOW-COST : How Mud-Jack® stabilizes sub-grades 


er ee Sy ae Sunken street and highway through pavement. This dis- 
FAMOUS TRUCO slabs, bridge-approach slabs, places air pockets, water or 
DIAMOND BITS settled sidewalks, curbs and water-saturated materials, 
gutters can be corrected — raises the concrete slab, leaves 
only 17% Ibe. and easily without costly reconstruction. firm permanent sub-grade. 
saves its cost on your first Koehring® Mud-Jack pumps Mud-Jack comes in 2 sizes for 
job. Drills concrete (but not soil-cement slurry under pres- city and highway work. Ask 
rods), brick, marble, terrazzo, sure into small holes drilled fora free demonstration. 
all tiles like crazy; wonderful for 


anchor holes. Every maintenance _ 
— ——- moss > end vs new 
crew needs one. Accessories available. KOEMRING DIV. Milwaukee 16, Wis. Mud-Jock cotelog 


Handy little kit weighs 





Write for Distributors name ond literature NAME 


TRUCO MASONRY DRILLING DIVISION , TITLE 


WHEEL TRUEING TOOL COMPANY 
ALT Tot) 149-2200 w. Devisen, Detroit 38, Mich. ) DEPARTMENT 
575 Lengieis, Windser, Ont. sraeet 


-a- ar rine TRIAL DIAMONDS 
HALF-A-CENTU ° vs City, STATE 
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FAMOUS BUFFALO - SPRINGFIELD QUALITY, 
FEATURES AND RELIABILITY NOW IN THIS 
OUTSTANDING NEW TANDEM 





MODELS You asked for these new DELUXE Tandem Rollers 


that combine the job-tested and proved better QUAL- 





ITY features of the Heavy-Duty Tandem with the 
ECONOMY of the Standard-Duty model. Now in 
KT-24E 
one great machine you can be sure you'll get more 
(8-12) TON value for every dollar invested than in any roller 


equipment ever offered before. The cost is slightly 


KT = 25 E higher than some “make-do” rollers on today’s mar- 


ket, but each dollar invested in this outstanding Tan- 
(10-14) TON dem will pay you dividends in lower maintenance, 
longer life, better performance and top job speed. 
Talk first to your Buffalo-Springfield distributor. 


You'll be money ahead! 


PUBLIC WORKS for June, 1960 





4j DL 
Uy, 4 


Min ~~ 





CONVENIENT DUAL ~~ ADJUSTABLE BEVEL GEAR FULLY -ENCLOSED, ARMORED 
full eperation from ‘ 


FINAL DRIVE . 





Easily odjusted FRAME . . Complete protection 


side of mechine provides | 
mom visibility - wap te meintoin positive drive et oti ~ for fine! drive pilus high ground 





Speeds mdb. . ;_— 
RGAE OLS rete ete - ot sorsman 








SINGLE-UNIT POWER TRAIN 


ASSEMBLY . . Your esswrence of 
precise cligament ef ell com- 
ponents for lasting trowble-free 
pertermence. 


LONG-LIFE TAPERED ROLLER BEAR- 
INGS so each roller moves smoothly, freely for longer 
wear, easier action .. SPECIAL MANGANESE ALLOY 
MACHINED ROLLS for maximum toughness, longest 
wear . . HIGH-SPEED, LOW-TORQUE REVERS.- 


cleerence for closer rolling. 











SIDE AIR INTAKE . . An impeor- 
eper- y feature thet greatly reduces 
denger of < img end gives 

> yew easier access to radiator. 


as A og! 


ter 


ING CLUTCHES for smoothest reversing without 
grabbing, longest clutch life .. TROUBLE-FREE, RUST- 
PROOF SPRINKLER SYSTEM uses brass pipes, copper 
tubing and large capacity tank with filter. SEND FOR 
FULL INFORMATION. 


BUFFALO-SPRINGFIELD COMPANY 


SPRINGFIELD, OHIO 


Please send me your complete data on 
Models KT24E and KT25E Tandem Rollers 


A Division of WAME 








Company 
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To order these helpful booklets check the reply card opposite page 34. 


Heavy Duty Swimming Pool Manual on Outline of Modern 
Equipment for Municipal Pools Filter Bed Agitators Weter Treatment Equipment 
193. Illustratea bulletin showing heavily 206. General information-specificanum anc 248. Bulletin 443’ is recommended tor 
diving and deck equipment is available nstallatior jata regaraing the application of engineers who need a basic refresher course on 
trom American Playground Device Co., Ander- Paimer tators fr rotary surface wash im treatment of municipal and industrial water 
t ls Check the reply cara for specifica- rticai and horizont pressure filters—round It Nete water impuricies and methods of treat 
n ng boards, Gata on diving stands, square and rectangular open gravity type filters ment and illustrates treatment systems and 
wers, slides, pool ladders and pool cleaning ar red ) nual fr Palmer lter equipment. Check the reply card or write The 
Fonioment 22 | t. P. O. Boz Permutit Co.. a Division of Pfaudiler-Permutit 
Data Book 1696, Erie, Penna. Check the reply card In 50 West 44th St... New York 36, N. Y 
for your copy 
For Engineers U. S. Tyton Joint Pipe 
Helptul Deta on 
199 , atalog 2) Ane , 


as T'ytor int : ‘i : Pes 2 ther Swing Check Valves 
sids is available. Tyton Joint ’ 253 ' 


Why Hunt All Over the Place? 


aon . Ins ve this pas ooo Mere Ave The Fects Compact, One-Men 
On Plastic Pipe Trencher Has 5 Digging Widths 
on 1 236. Mu = 
. . Vv 
Complete Catalog and Reference Date ; ’ . 


eon Valves and Fittings ayy 3 Ae Water, People and Hydrodynamics 


211 The entire M & H line of valves 302 
fittings and accessories for water works, Gltra Paints For Bridges, Water 
ton, sewage disposal and fre protection are 
illustrated and fully detailed in Catalog $2 Tanks & Other Metal Structures 
weued by M & H \alwe & Fittings Co.. Annis 258 . t 
ton, Ala. In addition to complete data om these 
products, there are many pages ie voted t 
belpful engineering data Fwery designer sonic : ' : 
have & copy } Heiptul Dete on 

Waoter Meters 


Manual on Do You Know the Value of the 330 : the intere { every weer 
2 e ks . erintencent and « meer + v 
Coatings to Stop Rust V-Notch? ~ ee Ie ee Se aan 

238. Primer type hort ey hone 295 ‘ ; ; eiate mete . acts molete data on all 
resistant, chemical resistant “ ne af mpound meters, 
are a tew of t tems cover so compl : ’ c test ejuioment vokes strammers§ and 
lata m Rust-Oleur roducts fr ncluded Ask for “T , t tor tof W orm registers are supple ® an attractive 
Check the | rer rd or wr ast 1 St, y Badger Meter Mig Milwaukee 
Cart Fvanston. Tll.. for ¢ nts . 


SANTA FE \ 


WOOD \ 


]] SANTA FE WOOD TANKS & PIPE are found as 
TAN K* & standard equipment in many modern industrial 
PIPE y installations. Over 50 years of experience in 
eee A developing and manufacturing precision wood 

products enables Santa Fe to supply the correct 

SERVE MODERN INDUSTRY... A tone Uf cantpnitind Sertbbdi tidehe, Wane Tend 
_—w & Pipe are an economical and effi- 

cient answer to many liquid 

storing, handling and 

processing probiems. 


ELIMINATE 
P.O. BOX 1267 


SANTA ROSA, CALIFORNIA 


SERVING inDUSTRY Representatives in 
With wooo PRODUCTS For: principe! cities 
WATER & SEWAGE TREATMENT « IRRIGATION + PETROLEUM 
PROCESSING « WATER STORAGE « FOOD PROCESSING + MINING 
& MILLING » HYDROELECTRIC POWER + CHEMICAL PROCESSING 
WRITE, CALL OR WIRE FOR: ; 
SANTA FE WOOD TANK BULLETIN B-145 and WOOD PIPE BULLETINS P-56 and WP-100 
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One man, in one day, makes 540 collections! 





“Our Hydro E-Z Packs fit perfectly 


into our profit operation.”— 


In Battle Creek, Mich., one man with a Hydro E-Z 
Pack makes 540 residential collections a day for Ref- 
use Service, Inc., with only one trip to the landfill. 
This most powerful of all refuse compactors applies 
a 76,600 Ib. squeeze to reduce garbage and all refuse 
to a compact bale. At the landfill the compactor blade 





Automatic cycling—simple push but- 
ton control of packer blade makes one- 
man operation easier, faster than ever. 


Reinforced blade moves on two enclosed 
tracks on sides. 84” bearing area pre- 


vents twisting, eliminates drag 


RUSSELL SNOW, 
Manager, 
Refuse Service, inc. 


pushes the load out through the endgate in less 
than 90 seconds. No hoisting or weighting needed! 
You can see why Russell Snow, Manager, says, “Our E-Z 
Packs fit perfectly into our profit operation.”’ Now write 
us. We'll help arrange a demonstration and send you a 
free copy of .an informative book, “The Big Squeeze.” 


Watertight and sanitary! Six strong 
latches (with level release) hold one- 
piece door in contact with seal 


HYDRO E-Z PACK’ 


HYDRO E-Z PACK DIVISION OF HERCULES GALION PRODUCTS, INC., GALION, OHIO, U.S.A. 





To order these helpful booklets check the reply card opposite page 34. 


For Better Patches 


For heating and remixing stockpiled 
asphalt. Can be operated in forward and 
reverse for better blending of material. 

No fire in pugmill—asphalt made hot 
and workable by indirect heat. Has its 


own gasoline engine ond propane or 
kerosene heating system. Mounts quickly 
and easily on truck tailgate. 
and adjustable legs 

make it easy to trans- AX, 


EMI 


Removable 


fer unit from one truck 
to another without use 
of crane or hoist. 





. 
q 


write ogee co., Inc. 


*. ©. BOX TOBE OnrlLanomatity 12. OLA 


in Water 
Over Your 


Head? 


CENTRIFUGAL PUMPS 
Carryable - Self-Priming - Lightweight 


xclusive PM engineering combines the advantage 

f replaceable iron volute with an aluminum body 

node! weighs just 45 pounds’ LOOK at these features 
NO CHECK VALVE OR PEELER to clog or 
wear out'—Saves you $/5 every 6 months’ 
4-CYCLE ENGINE with automatic recoil starter 
und oil bath cleaner—Saves you $20 labor per 
month 
REPLACEABLE WEAR PLATE AND IRON 
VOLUTE —Saves cost of new pump every year’ 
PATENTED IMPELLER DESIGN keeps seal 
free of debris and dirt—Saves 3/0 maintenance 
each month 
SPECIAL LOW COST, LONG LIFE SEAI 
saves $/2 replacement 1’ 

Ask your Pm field representative 


’ * Wa 
for a demonstration today rd r —_ 


pacific fib i’ 


. 
rcu ° Ax -“—« ®@ 
me t Poort %. « 
7 ad o” 
MARKETING DIVISION t | 
8345 Hayvenhurst. Sepulveda 9, Calit ** 
Manufacturers of the Thomas Electric Organ 


42 





Technical Bulletin on Swimming 


Poo! Filtration Equipment 


335. <A 24-page technical Bulletin 626, de 
signed to help persons planning pools which 
must comply with local and state health regula 
tions, is now available from the R. P. Adams 
Co., Inc., 328 East Park Drive, Buffalo 17, 
N.Y. Cheek the reply card for data on size 
selection charts, typical installations and 
drawings. 


Testing 
Water Meters 


353. This 40-page catalog is « discussion 
of fundamentals and a guide to sound practice 
in meter maintenance. It covers standard speci 
fications of meter accuracy, descriptions of the 
latest developments in meter testing equipment 
and many drawings and diagrams. or your 
copy write The Ford Meter Box Co., Inc. Wa 
bash, Indiana, or check the reply card 


Helpful Data on 
Swimming Poels 


Data on injector nozzles for complete 
lraimage and 
information for T | lesian are 
Manual SP issued by Josam Mfg 

Co., Michigan City, Ind 


Book Tells 


How to Control Algee 


_ S71. Detaile om the control of various 
microscopic organisms frequently found in water 


furnished im «a MY -ag book ber 
‘ered by Phelps Refining Co., 300 Part 
Ave., New York 22, N. Y. Check the revly card 


hiitings for correct 


385-HP Engine For Standby 
Pumps and Generator Sets 


372. International 385-hp compact beavy 
duty 4-cycle, 6-cylinder engine is well illustrated 
in literature from International Construction 
Equipment, International Harvester (: im 
North Michigan Ave., Chicago 1, Ill Check 
the reply card for full specifications 


Modern, Welded Constructed 
Elevated Stee! Tanks 


382. Revised edition of Horton ellipsoidal 
elevated steel tanks of welded construction is 
available from Chicago Bridge & Iron Co., Ad 
vertising Dept.. 332 South Michigan Ave.. Chi 
cago 4, Ill The catalog is well illustrated and 
contains a table of standard tank dimensions for 
*apacities ranging from 40,000 to 500,000 gals 


A Flat Statement 
About Round Tanks 
434 I fa 


Ges and Gasoline 
Engines Described in Litereture 


535. Roiline engines (formerly LeRoi) 
gas and gasoline models are built as bare 
engines, complete power units, and with som 
ponents and accessories for special services 
Check the reply card or write Waukesha Motor 
Co., Waukesha, Wisc., for details on the use 
of these engines in compressor, generator and 
pumping installations 


Manual on Valves, 
Fire Hydrants and Accessories 


559. A 244-page manual covering Darling 
valves and fire hydrants in a broad range of 
types, sizes and constructions is available from 
Darling Valve & Mig. Co Williamsport, Pa 
Engineering data, application ¢t ' v ac 
essories nformation reference d no ma 
terials, specifications and standar r ere 


Need a Flow Meter? 
Here's a New One... 


Handbook on How to 
Ley Concrete Pressure Pipe 


524 Manual on concrete pipe laying in- 
tro os is available from Price Brothers ( 
Dayton, Obio. Check the reply card for infor 
sation on how t lig the trench and handle 
the pipe, make the nt and the pipe bedding 


cedure 


Pipe that Baffles the 
Most Determined Roots 


Orangeburg 


the car 


Electronic Lecetors for Water 
Mains, Services, Valves and Boxes 


677. Miniaturized line locator that ts on 
cased in « glass fibre container and bas 
transistors that have a rated life of 70,000 
bours and weighs only four Ibs. when gemoleecy 
assembied sy > -A in literature from Wi 
kinson Products Co.. 3067 Chevy Chase Drive. 
Pasadena 5, Calif. Check the reply card 


Bulletin Covers Step-by-Step 
Action on the Water Problem 


689. A step-by-step outline of action tel 

bow the responsible citizens can belp their 

ls extend and mmpreve the local water sve 
tem through more adequate rete structures oo 
finances is covered in this bulletin available 
from T F. Wolfe, Managing Director, Cast 
Irom Pipe Research Association, 1440 Pruedes 
tial Plaza, Chicago 1, Illinois 





Use The Reply Card 





Water Filtration 
Costs Con Be Reduced 


672. The “Celite” system of distomite 
Gitration makes possible reduced installation 
cost, with espace requirements a fraction of those 
for equivalent sand filtration. For informative 
literature write JohneManville, Box 14, New 
York 16 ; 


Measure Water Accurately 
In Open Ditches and Channels 
oe Pars Me 


z 


WEED & DUST CONTROL 


Chemical for 
Roadside Weed Maintenance 


M tla 


How to Stop 


Bothersome Dust 

433. A bulletin that covers the use of 
calcium chloride in the control of dust is avail 
able from Wyandotte Chemicals Corp., Michigan 
Alkali Div.. Wyandotte, Mich. Tables on the 
se of calcium chloride pey are included. Check 
the reply card 


Control Weeds and 
Brush Along Highways 


640 Literature from Diamond Alkali Co 
nion Commerce Bidg., Cleveland 14, Ohio 
w use of weed and brush killers 
reduce accidents and ale included is 
ready-reference control chart that covers 
mtrol problems, quantity of solution to 
economical application Cheek the 

rd 
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TYLOX Gaskets form water-tight, 
compression seals automatically 
os pipe is coupled. They keep 
their elasticity, and stey woter- 


tight for the life of the pipe itself. 





TYLOX Rubber PIPE GASKETS 


It takes only a few seconds to couple Tylox- Pipe joints formed with Tylox rubber Gaskets 
Gasketed sewer pipe, but even more important stay tight because they keep their original elas- 
than that, finished joints stay tight, preventing ticity. Under ground and under compression, 
leakage in or out, and making future mainte- sewerage and industrial waste acids won't dete- 
nance unnecessary by eliminating root and riorate the specially compounded Tylox rubber, 
sediment problems. The installation above was and pipe angularities from shifting soils or 
a joint project of the Virginia Polytechnic Insti- overburdens can't break their seal. Leakage, 
tute and the Town of Blacksburg, Virginia, with resultant evils of root and sediment pene- 
R. Stuart Royer & Associates, Consultants, tration is whipped because it can't start! Waste 
Richmond, Va. Pipe work was by Gimbert and disposal designers and builders know this... 
Gimbert Construction Co., Roanoke, Va., and and it is why there are more TYLOX Gaskets in 
15” Tylox-Gasketed Pipe was furnished by low head service than all other types of gaskets 
Roanoke Concrete Products Co., Inc., also of combined. As for speed of assembly, there's no 
Roanoke. joint that can be coupled any faster than TYLOX. 


WRITE FOR MORE TYLOX INFORMATION 


if you ore not thoroughly familiar 
with its time-saving, cost-saving en- 


gineering advantages. Ty'ox Joints 


oe the om sre wey wo oe ote Ma 


tight pipe lines at less pipe-loying 
KENT, OHIO 
427 West Grant St. ORchard 3-9555 





CANADIAN PLANT: 10 Brussels St., New Toronto, Ont., Clifford 1-2494 
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To order these helpful booklets check the reply card opposite page 34. 


SEWERAGE AND WASTE TREATMENT 


What You Should Know About 
Trickling Filter Underdrains 


20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standards 
suggestions for layouts and construction of trick 
ling filter floors, dimensions of standard blocks 
channel covers, angles and other fittings are 
available from the Trickling Filter Floor Inet: 
tute c/o Editor, Public Works, 200 So. Broad 
St.. Ridgewood, N. J. Check the reply card anc 


we will forward your request 
You Don’t Need a Big Plant 
to Get Big Savings 

21 


‘ ~s rh "s *e 
Entirely New Smal! 
Sewage Treatment Plant 


The Sparjair units are packag 
plants that range in size from a 5 
equivalent to 5000 and utilize the contact sta 
Miizatien process to produce a lear. nuisance 
free effluent. Sopies of Bulletin + are 
available from Walker frocess, P. O. Hox 266 
Aurora, Ill. or check the reply car 


type 
slatior 


Automatic Engine 
Control Equipment Manual 





Theory of Controlled Digestion 
With Floating Cover Tanks 


88. In an excellent 40-page booklet, an 
authoritative discussion of digestion theo = 
practices, including design, operation « 
nomics is presented by the Pacife Flush Tash 
Co., Chicago 13, Il. Complete data are given 
mm the use of Moating covers, together with 
tails on tank construction, piping and contre 
“hambers 


Packaged Underground 
Lift Station 
124 Selection t ‘ etatle irae 


[ package me with 


Kleen’ myps r vailable tr 
‘umn ¢ Diversey 
t ard 





For Prompt Service Use 
The Reply Card 





Protective Lining for 
Concrete Pipe and Structures 

13) T-lock Amer-Plate is a tough, long 
lasting acid-resistant viny! eheet lining for con 
crete pipe and structures which are exposed t 
rrosive materials T shape ribe presec! 
the sheet are embedded in the concrete as it ts 
powred to iock the lining permanentiy in piace 
yet full detaile from Amercoat Corp Sout 
Gate, Calif © check the reply card for fi 
ustrated folder 


Stationary Diesels For 
Water and Sewage Plants 
167 f 


Incinerators for the 
Disposal of Combustible Wastes 
79 from the Morse Boulger 
the 
mtu st nn. 
¢ mina 
emgn of 


217. Bulletin 
New York 17, N. ¥ esctibes 


as 
" e 


Gravity Sewer Pipe 
Engineering Classitications 
305 \ juick method tor « a 
al class ft as>estos cement sewer 


su cach iaying OM«itior with 
me table based om the Marstor 


\ enna _hece the 


Diese! Engines For 
Municipal Power Needs 


389 Dependable powe for ater supp! 
Miro: PUMPING stations, stationary of 
tabi ¢ electric plants and many other mun 
| needs can be provided by engines describe 
literature of the Enterprise Engine & Moa 
hinery (x 18th & Florida Sts. San Francie 
Calif 


Trenchers for Water 
and Sewer Line Construction 


Three eveliand 
aiva 


tages 


Getting Improved Sludge Dewatering 


With Non- Clogging vecuum Filters 

425 Latest r mats the Korlme 
Sander so filter,’ whet features for 
— e'mar nent filter medu t am cor 
tant t * orrating et presente 
n iBastrete | “e ulletin No 106 by the Kom line 
Sanderson Engineering Cor Peapack, N ] 
Re sure to investigate thie improwed method 


elndee ‘lewatering Check the reply card today 





The Brand with 
the Silver Band* 


¥E® GANO ARE ® 


Over 300 million feet In use coast to ‘coast! 


The test of time has proved the high quality of Orangeburg Ri 
Proof Pipe and Fittings for house sewer lines 


and other underground, non-pressure uses 


Orangeburg’s Taperweld Joints seal root-p roof and watertight. No 


leakage, no infiltration. And because it’s made 
r does not rust. Alternate freez 


non-metallic material, Orangeburg 
ing and thawing... 
sewage do not affect it 


All these qualities plus speed, ease and economy of installation have — [e- 


genuine ORANGEBURG 


Root-Proof Pipe and Fittings 


a. ORANGEBURG MANUFACTURING CO. 
Division of The Flintkote Company, Manufacturer 
a 4 of America’s Broadest Line of Building Product 


44 


acids and alkalies found in ground water and 


downspout run-offs proving authoritic 
Today, over 300 1 


Maine to Californi 


ot rained for Or neebur 


wing acceptance : 


ts. engineers | ilders 


n feet of Orangel rg ar 


of a strong, tough The Silver Band* identifies genuine Orangebur¢e: Root-Proof Pipe 


for sewer line 5S 


| ] 


SS-P-356 and Commercial Stand 
gineers independent re port 


PW-60 for 





Perforated Pipe for foundatior 


lispos il fields. Orangeburg exceeds requirements 


drains, septic tank 
Fed | Spex 


} 
' 


urd CS 116-54. Write 
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Compound Meters (CT) are No.1 Choice 


HERSEY COMPOUND METER 
(MODEL CT) 


the Leader in its Field 
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/, 


Va/ves make it 
possible to shut off 
the by pass meter 
without closing the 
main line meter — 
an exclusive feature 





2. 


The counter- 
balanced /ever va/ve 
causes a decrease 
in pressure /oss at 
rates of flow above 
10% of maximum— 
an exclusive feature 


In addition to the features shown above, the H 
Compound Meter( Model CT) uses the Hersey Dis 

(Model HD) on its bypass. Model HD has a conical! disc 
piston which provides extra sensitivity due to this ex 
clusive design feature. 

in which the chamber ring se enn requires repairs 
Easier maintenance, less maintenance, low loss of head, 
more accurate measurements at all rates of flow are 


features that make the Hersey Compound Water Meter 
(Model CT) the leader. 


Hersey-Sparling 
Meter Company 


HERSEY PRODUCTS 
DEOHAM, MASSACHUSETTS 





One should keep 
to old roads and 
old friends. 

— German proverb 


— —EEE ——— 


Oe FRIENDS, yes. Old roads, maybe 
They're a lot like farm-fresh eggs 
Variable. How good the egg is depends 
on the farm it comes from and 
how good the road is depends on the 
district you're in 

I've crossed a good many county 
lines in my day sometimes for 
better, sometimes for worse. And when 
I see a smooth, clean, solid unpaved 
road turn into a rough-riding dust 
trap at the line it brings out the 


missionary in me 


Unpaved roads need calcium chlo- 
ride. It keeps them compact and dust- 
free. And the annual outlay is unbe 
lievably low about a nickel a 
square yard. Compare that with resur 
facing costs. Often, you can avoid 
costly resurfacing jobs by keeping un 
paved roads in shape to serve heavier 
traffic with chloride so it can free 
funds for better maintenance of paved 
roads. Which means that you can save 
money, or stretch it or both 
by giving chloride its rightful place 
in your maintenance program. Our 
folder, “Wyandotte Calcium Chloride 
for Dustproofing”, gives a number of 
hints on how. Write for it. Wyandotte 
Chemicals Corporation, Wyandotte, 


Michigan. Offices in principal cities 


Wyandotte 


CHEMICALS 


MICHIGAN ALKAL! DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 


Sludge Pumps 
That Can Take It 


4% Built by specialists in sewage treat 
ment equipment, these new Dual Valve sludec 
pumps are described in fact-filled folder writter 
to ft designing engineers’ needs For your 
copy address Komline-Sanderson Engineering 
Corp., Peapack, N. J., or circle our card 


Data on Adjustable-Speed 
Magnetic Drives for Low-Lift Pumps 


os. Ao is available frem Electric 
Machinery Mig. Co., Minneapolis 13, Mina 
that tells all about E-M Vertical Synchronous 
Motors and Magnetic Drive Units. Engineers 
check the reply card fer information on thie 
equipment for sewage pumps. 


Valuable Information 


on Incinerator Stokers 
$05 The Combustion 


s described fully in Catal 
is available from Com! 
ne., Combustion Enginecring 
Blackhalk St. ¢ hicago 22, 
ings um the units amivantag 
firing methods, design «o 
rectior 


. vered Check the re 


Separation of Suspended Solids 
in Water and Sewage Treatment 
512. A 24-page bulletin cover me the com 
plete line of clarifier and Oxidator® mechanisms 
m Process Engineers. D f 
634 South F rt West St 
ty Utah. Check the eply 
types that 
load re ement 
1a ndit 


Design Manual on Sectional Plate 
Pipes, Arches and Pipe-Arches 
550 


ize and wenght tables minimum 
gages for live load strutted and unstrutted lay 
out details and pl levelopments are some of 
the material co d i this manual W rite 
American Brid ; nited 
Corp., 525 Wilh 
w check the r 


States Stee 
Pittsburg Pa 


Putting Small Sewage Treatment 

Plants in the “Big Time” 

_ $57. Four jwipment units that grt big 
plant result . plant operation are fea 
tured in an 8p J Small Plant Sewage 
Treatment /rawings and flow sheets give the 
fetails Write Dorr-Oliver Inc. Stamf rd 
Conn. for Bulletin 6692 or use the reply card 


Technical Bulletins to 
Design or Check by... 
600 


for water a sewage plants They 

are now ava lable as No, 1 on Venturi tubes 

N 2 m supervisory contr No. 1003 on 

= —— pperaned rate. f-flow and loss-of 

3 " } preumatic single and 

joubie imdicating receivers; and No. 1225 on 

lied closing air valves For the ect, write 

ex Valve and Meter ¢ Lancaster, Pa 
e 1” 6card number 


Save Money While Pumping Sewage 
or Storm Water 
616 New ne 
stations j jowr 
new economies. Ideal for nm 
ects, Sanitary ; r . 
centers, et Address Zimmer 
1718 15th Street Place, M 
card-number 


Give a Lift 


to Your Sewage 
638. With the new advanced-design TEX 
VIT packaged pump station Full of new fea 
tures that make for efficiency im pressure con 
trols, improved air circulation based on superior 
wm ponents For names of municipal users, and 
Bulletin PS-6 ust address TEX-VIT Supply 
Lo Manufacturing Division, Mineral Wells 
Texas, or circle the number yur card 


Make Your Concrete Sewers 
Still Better... 


watertight, 
sistant joints 
bher Gaskets 
leta Addres 


Controls For Use in Pumping 


Stations and Sewage Plents 

662. Single and multi-pump sump controls, 
pressure operated for use in pumping stations 
and sewage disposal plants are described is 
literature available from Healy-Ruff Co., Water 
Level Controls Div. 2255 University Ave., St 
Paul 14, Minn The two principal types of 
pressure operated sump controls are 
along with general descriptions and features 


Catalog on 
Stee! Grating 


New ideas in flooring, walkways, stair 
treads, platforms and shelving are covered is 
Catalog 2527R available from Blaw-Kaox Co., 
Dest. W., Pittsburgh Pa. Check the re 
ply card for information on choice of cross bar 
and bearing bar designe and spacings 


Full Line of 
Sewer Cleaning Equip t 

681. Everything for rodding sewers from 
band operated equipment to the fully mechanised 
SeweRodeR. Tools for all types of stoppages are 
operated by Flexicrome Stee! Sewer Rods. Fee 
turing the Truck-Loder which dumps sewer de 
posite directly into truck, a complete of 
Bucket Machines is offered. All equipment ts 
scribed im 48-page Catalog 59-A_ Flexible, Inc 
3786 Durango Ave., Les Angeles 34, Calif 





STREET LIGHTING AND 
TRAFFIC CONTROL 


Much Cheaper than Cops 
31 , treet light 


Complete Catalog on 
Traftic Control Equipment 


240 All types of controllers, PR evetem 
ot wordinated trafic control, webicle detectors, 
tomers. vwelicle counters and radar epeed meters 
are covered in catalog available from Automatic 
Signal Div... Eastern Industries Ine. Norwalk 
Conn Check the reply card 


Menuel on All 
Types of Treffic Signs 


379. This 26-page manus! covers reguly 
tory, warning, school. railroad. street same. 
road construction, route markers, miscellaneous 
signe and plastic reflectors Check the reply 
card of write The Miro-Flex Co... Inc, 1826 
East Second St., Wichita 14, Kans 


Sign Catalog 
Has Latest Specifications 
4i7 Detaile afore 


star 


jentifieat 


a 


ret 


ecto 


Highway Hazard Warnings 
545 Gathered in one tex 

the whole story ¢ warning wy 

see them. Catalog veritable 

such nformation Covers anterr 

torches, safety suggestions. For 

R. E. Dietz Co., 225 Witlkinsor 

_ Wen ' rcle card-number 


Where to Get Those 
Indispensable Traffic Cones 


66) Why you need them, where they are 
most useful, with full descriptions and dimen 
sions Rubber r plast with without 
edapters, flasher lights and flags. Just write for 
attractive four-color bulletin to Radiator 
Specialty Co., i4 W Independence Blwd 
Charlotte 8 N. ¢ r eitcle above number 


: 
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SERIES 


22 SERVICE AND MAINTENANCE BODIES 


eel imac lelel J) Me felti ae iba.) 


COMPARTMENTIZED TO 
FIT SPECIFIC JOB NEEDS 


Which Series 22 Body do you need? Take a look ... 
there's a model especially designed for your particular 
type of service work. The durable, all-steel unit 
shown above, equipped with an optional overhead 
rack, is widely used for general service work in all 
operations. Other models for electric, telephone and 
gas service have similar compartments fitted with 
various shelves and bins to meet specific work needs. 
Result: You get a custom-made body at a mass- 
produced price ... plus increased crew efficiency on 
every job. 

Series 22 Body features include flat, 16-gauge com- 
partment tops... rust-proof, cadmium-plated door 
latches ... nylon bushings in all door hinges... 
key-locking, weathertight doors... recessed, slam- 
action door catches . . . corrugated steel floor. 
Available in 75", 90° and 104" lengths, equipped 
with accessories to fit your particular need. 


Selt-Elevating Ladder Assembly 


This time-saving assembly with six rubber-covered 
rollers and four powerful coil springs enables one 
man to quickly and effortlessly erect a ladder up to 
36’ in length. The operator lightly pushes the end of 
the ladder down, and the springs do the lifting. 
Stowing is equally fast and easy. Ideal for use on yf 
90” and 104” bodies. Includes 28’, 30’, 32’, 34’ or 36° 
two-section extension ladder. 


Need more storage space’? Any of 
the four Series 22 models can be 
furnished with an all-steel super- 
structure. In addition to any optional 
items desired, the superstructure is 
fitted with two full-length shelves and 
three swivel hooks on cach side, a 
window in the head panel and grab 
handles at the rear. 


yf 


FOR ELECTRIC WORK 


“ 


Sane 


te, OLE, Ty 


Series 22-£. Designed for service 
work in any phase of the electric 


FOR TELEPHONE WORK 


ear) 


Series 22-7 ee, to 
4 variety of telephone service 
materiats Standard 


Series 22-G. Two vanahons of this 
model are available for carrying 
either cast or tin meters. Rubber 


McCABE-POWERS BODY COMPANY 


5900 No Broadway 
ST. LOUIS 15, MO 


625 Cedar Street 
BERKELEY 10, CALIF 


1461 E. Washington Bivd 
LOS ANGELES 21. CALIF 


5525 S.E. 28th Ave. 
PORTLAND 2, ORE 





To order these helpful booklets check the reply card opposite page 34. 


& Eats ‘Em Alive New Methods and Materials 
STREETS AND HIGHWAYS , ee ' - ve mes F- - r ieee — For Mounting Sweeper Brooms 
, alone vp ge = + Agen 393 


How to Prepare and Maintain 
Roadways With Calcium Chloride 


_ “The Calcium Chloride Road.” ie the ; 
f a new 24-page two-color catalog issueo : 
: une Columbia-Southern Chemical Corp., 632 No Idle Trucks with these Spreaders 
Fort Duquesne Bivd.. Pittsburgh 22, Pa Ip : 
— are sections on dust control, gradation Chip Dollars from Your ad 
placing and mixing materials and shaping. Gen v j i j 
pF a Hh ——s. , Overhead With Fitchburg Chippers 
mainte: s als 160 Detailed cutaway drawings, specifica 
ns agrams, charts arf money-saving fe 
experiences are vered r catare 
Useful Attachments t Engineering Corp 
for ““Payloader” Tractor Shovels 
95 Increased versatility for H Pay 
tractor vel made poss t Damaged Barricades Can Be 3 and 4-cu. yd. Tractor Shovels 
Repaired With PM Barricade Kits With Torque Converter Drives 


163. PM barricade kits provide a flexible 45 erat . 
replacement system for damaged barricades te ca ' 
heck the reply card or write Pacific Mercury 
‘S Ha wet Av ‘ f 
tails PM ¢t ‘ 
Nasder Warning ugnhts 


ire 
burg, Maas 


erforn 





Use The Reply Card Sand and Cinder Spreaders 
For Streets and Highways 1960 Truck Line Story 


175. PTO with mechanical or bydrauli From Chevrolet 
Two New Tractor Shovels operation and auxiliary engine with mechanical 446 I'he 


117 I eliv r hycrau peration are the choice t drives jeecr t te r hevrolet Mo 





cx ne te 


these sand and cinder spreaders 
ply card or write Baughman Mfg 
Shipman Road, Jerseyville, Ill., for mplete t re : th ne 


Checx the t ' ‘ ' rt General 
> bigan. Check 


‘ 165 


atalog 


Why end How Te Use Levels Sidewalks and Curbs 
Pneumatic Tired Rollers 
990. The why aed te P , Quickly and Easily 

o : ” © why and bow of pneumatic tired 
Quick-Way has News for You rollers m base and surtace srees, sealing $10 How the Mud-Jeack Method for rateme 
125. Get the stor tr mpleted fills, surtace treatments, floated sur ete ob, gutter, walks and strects solves 
cranes at $ v faces, hot and cold asphalts and stabilized soils problems of that kind quickly and economically 
are covere in Bulletin 1 from Tampo Mig without the usual st of time-consuming recoe 
San Antonio, Tex. For information on t : tivities—a bulletin by Kochring 
perating nditions and mpaction charts lia Ave.. Milwaukee 

eck the reply card ard 


y m their ne 


ADAMS swimminc Poo FILTERS 


@ PERMANENTLY TROUBLE-FREE OPERATION 
@ CRYSTAL-CLEAR WATER AT LOWEST COST 
@ SAVINGS IN FIRST COSTS, LABOR, CHEMICALS 


; 


Adams SPF Diatomite Filters require only a fraction of the installed 
space of sand filters of equivalent filter capacity. Operation is very 
simple nothing to disassemble or replace. Adams “pressure dome” 
backwashing is easy, rapid and extremely thorough yet requires a 
minimum amount of wash water “... the only diatomite filter with 
backwashing that works”, as one pool operator puts it. Adams Poro 
Stone filter tubes are rugged and inert to corrosion none has ever 
needed replacing. And Adams diatomite filtration removes microscopic 
particles including many bacteria, greatly reducing your requirements 
for chlorination, precipitants and Ph control. Write for Bulletin 62¢ 
for details on better filtration ... by the country’s largest manufacturer 
of filters for public and commercial swimming pools 














MUNICIPAL POOL 


at Winnsbor S.¢ One Adams SPF.238 


Filter keeps its 300,000 gallons crystal-clear. Pool 
designed by Hugh N. Thompson, City Manager 
Winnsbor s.¢ General Contractor: John ¢ 
Stewart Cx Winnsbor 5.¢ 


R. P. ADAMS CO., INC. 
228 EAST PARK DRIVE 
BUFFALO 17, N.Y. 
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Long lengths and light weights 
cut installation time 
...when you specify Beth-Cu-Loy for drainage structures 


One of the chief advantages of using drainage pipe made of Beth-Cu-Loy galvanized steel sheets 
is the long lengths—and the light weights—that are feasible. Here's an example: a 20-ft length 


of 18-in. diameter pipe made of 16-ga Beth-Cu-Loy weighs but a trifle over 300 Ib. 


Easy to Litt... Easy to Make Joints 
Only the simplest of lifting machinery is needed to unload and place the Beth-Cu-Loy pipe in the 
trench. And, of course, the long lengths reduce the number of field joints, enabling the laying 
crews to keep right up with the trench diggers. The joints themselves are simple and time-saving 


Steel for Strength, Durability . . . Flexibility, too 
Light though it is, pipe made of Beth-Cu-Loy has the great strength of steel, and the corrosion 
resistance of zinc. It is flexible enough to “give” with the fill and help distribute the load around 
its own periphery. It conforms well to grade and alignment, and absorbs impact, vibration, and 
the shifting effect of weather changes 

Beth-Cu-Loy sheets meet the rigid specs of the American Association of State Highway 
Officials. If you would like further details about Beth-Cu-Loy sheets for durable drainage pipe, 
just get in touch with any Bethlehem sales office. 


— HEM sm EI ce poner Bl THI : HEM, PA, ernest 
BETHLEHEM STEEL fu 
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To order these helpful booklets check the reply card opposite page 34. 


Self-Propelled 
Ditching Machines 


438. information on a self-propelled one 
man , fr ditching machine, model 524 T, 
model W-2 and a new midget ditcher, model 4 T, 
for light construction is now available from the 
Vermeer Mfg. Co., Pella, lowa. The Model 524 
T digs 8 to 24 inches wide and down to 6 feet 
deep, while the model 4 T digs 6 to 14 inches 
wide and down to 4% feet deep. Model W 
Ditcher digs from 2° wide up to 4" down to 
a depth of 30°. Full data om these ditchers 
available by checking the reply card. 


Helpful Data on Distributors 


for Bituminous Materials 

611. Pressure distributors featuring uni 
form pressure and temperature, accurate dis 
placement pumping. convenient operation ar: 


described in literature of Standard Steel Works 
North Kansas City, Mo. 


a 


COST WAY 


LOW 


Temperature 
Easily 
Controlled 


Easy to Transport 


Saves Money 
on Patchwork 


OTHER PRODUCTS OF 
STANDARD STEEL 


Aspholt Pressure Distributors, 
Maintenonce Distribvtors, Patch 
Rollers, Supply Tenks, Too! 
Hecters, Asphalt Tools, Street 
Flushers, Construction Brooms. 


Standard Steel Works, Inc 


Literature on Reflective Glass Beads 


571 Glass beads for traffic signs ar 
name signs are described literatu 
fron FLEX-O-LITE MFG CORP 
FLEX-O-LITE DRIVE. P. ©. Box 
ton Br St. Louis M N : 
of refract 
backer $ ar UB 


glass beads 
fractior ss beads 


‘3 
such as reer c 


For Soil Sampling 
and Pavement Coring 
576. There's an ¢ 


with Acker 


STANDARD STEEL 
TAR-KETTLES 


PATCH AND MOVE ON IN 
MINUTES AND SECONDS 


With this Standard Steel Model “S 
Kettle cold spots’ or “burnt mate 
rials’ are eliminated. You get 
ity of heat throughout the entire mass 
of material. Steady temperature at the 
correct level is maintained all day long 
Easily transported equipped with 
special safety features ns a fast 
worker. With a motor spray attach 
ment, it is even more efficient for road 
maintenance. Standard Sree! also offers 
a complete line of crack filling ports, 
shoulder rollers and other road main 
tenance equipment 


WRITE FOR CATALOG AND PRICES 


sniform 


wORTH wana 





ava 


Pre-Assembled Dowel Units For 


Highway and Airport Construction 

S37. Laclede dowel assemblies for expan 
sion, contraction and construction joints are 
precision welded into one unit and are main- 
tained in rigid alinmement. For full details 
write Laclede Steel Co.. St. Louis, Mo. of 
check the reply card today 


The Tractors that Put the 


Utility into Utility Tractors 
618 Low profile, high clea 

new Shuttle clutch, power steerir 

features. For the full stor 

Mig. < Milwaukee 

Tractors literature, or « 


“Rip the Daylights out of 
Masonry Sewings Costs”’ 


Shat t wit 


Get “Down to Earth” Quickly 
With Mobile Drill's “Explorer” 
46. Mult 


core drills to § ft bor holes 
lhameter. Fu h 
weight unit fr 
Pennsylvania St 


purpose drill augers t 


letails of wert 


m Mobile Dr ng. | 
Indiart 0 4. 1 
the renly ard 


Prestressed Concrete 
in Your Construction Needs 
647 Prestress ' , . 


\ 


To Heot and Re-Mix 


Stockpiled Asphalt 


654 
M 


Here's a King-Sized 


Sucker-Upper . . . 
656 


Transit Crones for 
Bridge and Highway Building 


69! T ranert ar ft 00 
: ft rachus ar be at 4-ft 
“= anc wriggers ect are 

from BoucyrusErie Co 

Aleo feature’ are 


ranes that 
; " 


boom enathe 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


Don’t Stand There Figuring! 
51 l'se the new 1 P Pst 


e 


ress Forney's 
New Castle. Pa 


Black Top Maintenance 
and Construction Equipment Catalog 


14 A highly informative catalog covering 
the field of road maintenance and construction 
Littleford Bros., 

457 E Pearl St Cincinnati 2, Ohio 
Check the reply card 


is available from 
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JOB RECORDS PROVE ... 


Increase Rates, Cut Costs Handling Any Sewage Sludge! 


OGDEN, UTAH 


RAW SLUDGE — Rates of 10 and 11 Lb. Per ACTUAL 5-MONTH OPERATING 


Hour, Chemical Costs About $9 a Dry Ton RECORD AT OGDEN, WITH 
EIMCOBELT FILTERS 


The new $4,800,000 Central Weber Sewer Improvement 
District plant at Ogden, Utah, employs two EimcoBelt filters a Coke ‘BeyBeld Ory Coo Gey Sollee 


for dewatering raw primary and trickling filter sludge. Sewage Moisture Additien Addition Per Sq Ft 
Per Cent Per Cont Per Cent Per Hr lb 


The sludge at Ogden is probably one of the most diffi- 
cult to filter in the United States. Influent sewage contains ocr 
packing house, plating mill and cannery wastes, has often ned 


carried unusual amounts of grease, fats, feathers NOV 2.3 
1959 


69.0 Fm 10.1 9.7 


Results, with EimcoBelt filters equipped with synthetic 
fabric media, have been spectacular. After operating techni- 4 10 11.6 
ques were established, cake production has been 10 and 11 
lb. dry weight solids per hour. Chemical costs have been JAN 70.9 4 "4 
$9.11 per ton of dry cake, moisture content about 70% wees 


Maintenance has become a negligible factor res. 520.0 “6 14 10.2 
1960 


EimcoBelt is the only continuous vacuum filter that suc- : 
cessfully removes a fabric t medium from the drum for Sludge is dewotered on two’ 11'2-ft. diameter by 
: ‘de 5 i dard — 4 Matsa, 12-4. EimeoBelt filters. Ogden plant wes designed 
ceKe ve erge anc ClO wes ing. incing Is elimine ; by Henningson, Durhom and Richardson, inc., 
Filtrate blow-back is not possible. The EimcoBelt returns a Omahe, Neb, ond Grix, Mueller and Plowgien, 
thoroughly cleaned medium to the drum every filter cycle. Ogden, Utoh 


SCHENECTADY, N. Y. SPOKANE, WASH. GRAND RAPIDS, MICH. 
DIGESTED DIGESTED PRIMARY DIGESTED PRIMARY AND 
PRIMARY SLUDGE ELUTRIATED SLUDGE WASTE ACTIVATED SLUDGE 


EIMCOBELT FILTER EIMCOBELT FILTERS EIMCOBELT FILTERS 


For more facts, coll the Eimce representative in your area, or write Eimco Filter Division for EimcoBelt Bulletin F-2053 


FILTER DIVISION 
THE EIMCO CORPORATION ot ons aan on 


SEMARCH AMD OFYRLOPMENT Conmtee 


30! 30 ICES 8040 Palate. HuNOS 
8-587 
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To order these helpful booklets check the reply card opposite page 34. 


International Wagner Heavy-Duty Information on Literature on 
Loaders and Backhoes Boring Machines Concrete Gunning Squipment 


nd 345. General operating instructions for 695. The application s 
backhoes are matched with International utility the Earthworm boring machine, a portable com : sipment used for 
tractors and are described in Catalog ( R. ! pact unit for underground installation of pipe 

from Internation: Harveste and conduit are available in new bulletin just 
»¢ Relations Dest. 180 N Michigan released by Earthworm Boring Machine, Inc 
». Chicago 1, Ill. Check the reply ca . O. Box 1100, Santa Monica, Calif. Sug 
gested procedures for installing pipe or conduit 

and a price list are included 


195 International Wagner loader 
eratior 


The Name is Clark Catalog on Utility 
229. ... The product is a line of Tractor Complete Line of Road Bodies and Equipment 
Scrapers, Dozers and Shovels that make your . : G 1 Service B 
perators happy with powerful heavy-duty equip- Rollers and Compaction Equipment ite , Genera vice 
ment, engineered for fast performance on t h 520. Buffalo-Springfield’s complete line of 
jobs. For full details address Clark Equipment road rollers and compaction equipment is 
{ Construction Machinery Div., Bentor qpesribed in a 12-page ilustrated Buletin No 
Harbor, Mich., or check our card -73-157 just released by Buffalo-Springfield 
C Divisior f Koehring ( Springfel 
Uhio ( heck the : car ’ ’ n-the 
Thi x : wi pictures, «8 well as construction details of 
s Expansion Bolt it the 2-axle tandems, J-axle tandem, J-wheel 
Let You Sleep Nights rollers and the K-45 Kompactor 
279. When you anchor the smallest fix- 
the saatiass mnsnnety SS on per New Grader Bulletin Available . 


- ir . any } _ 
it bolts thes nchored tal t nd actior f 
detnls td opgticatoms ire from ‘Kiel Ine, rade, and weir feature teluing thee REFUSE COLLECTION 
AND DISPOSAL 


of Compaction by Vibration What You Should Know 

288. Compaction specifications that can't be About Refuse Incineration 
met with ordinary compactors are no problem to 2. Tx tine 
the new Essick vibrating —_ = A Completely 7 
descriptive literature explaining we nciples Hydraulic Ladder the os 
- compaction by vibration and the ick we 610. This coms 4 hydraulic ladder is 
rating roller is available from Essick Mfg. Co., deeteedt tn 5 One og published by J 
1950 Sante Fe Ave., Los Angeles, Calif Holan Corp. 410 W est 180th St.. Cleveland 

11, Obi Detailed drawing of the pedestals, 
Hopto Hydraulic Susevetess - — control and ladder construction are is 
in pM to 1/2 Yard Size Reduce Your Retuse 
Five »del f pt sckhoes, all . 

featuring heavy-duty : box Bg positiv mint Portable Water Coslers Used Disposal Costs 
rupted swing, 180° wrist action, dual pury on Maintenance and Construction Wet 180 A complete line of refuse disposal 
stabilizers and casy-t 18¢ tr . r 6s! le ans syetemes that nciade ntainers giant coptaio 
scribed and specified in an informativ 12-page ne ang r . " to 15 ale @s, compaction bodies and compaction trailers 
booklet. Get your copy of Form H-5719 tron s 8 aire . red I n ava are describe iteratere from Dempeter 
Badger Div., Warner & Swasey , Winona, le from Ig Cor P ; 7 t Brothers, Dept Pw Kootville 17, Tenn. Check 
Minr Check the inguiry card ‘ I t rt b ne t t ’ rd the reply card for data on these efficient systems 


The Principles 


are 


MSDONALD’S | 


OF EXPERIENCE McDonald 4717 Curb Stop — Minneapolis pattern. Combined cap and 

STAND BEHIND tee handle inverted key curb stop. Both ends copper ll couplings. 

Round way. Also available in stop and drain patterns. i, %, 

THIS PRODUCT 1, 1%, 1% and 2 inches. A catalog of McDonald’s complete line of 
water works brass goods is available on request. Write to: 


AY. M°SDONALD MFG. CO. dept. PWM-660, 12th & Pine, Dubuque, lowe. + Bross Goods + Pumps + Oil Equipment + Drainage Products 
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DorrClone 
Degritting 


pays off at 
High Point, N.C. 


Treatment Plant 


Operating in combination with a 16’ dia. Dorr 
Detritor’, a 12” dia. DorrClone washes 190 gpm 
of grit from the collecting tank underflow at 
North Carolina’s High Point Sewage Treatment 
Plant. DorrClone degritting reduces subsequent 
treatment loads, improves overall efficiency. 
The DorrClone is a simple, highly efficient 
device that operates without moving parts. 
Centrifugal force separates the grit as the feed 
swirls round a conical chamber. The grit is 


. 
. 


Consulting Engineer: Wm. F. Freeman inc., High Point, N. C 


Contractor: F. L. Showalter, Inc., Lynchburg, Va. 


thrown against the walls and discharged at the 
apex valve at the lower end of the cone. The 
lighter sewage and sludge, together with most 
of the liquid, flows out the overflow pipe. 
Applications include degritting of raw sewage 
prior to primary sedimentation, washing of 
Detritor Collecting Tank underflow and degrit- 
ting of primary clarifier underflow prior to Den- 
sludge Thickening. For more information, write 
to Dorr-Oliver Incorporated, Stamford, Conn. 


_~_FpDorrR-OLIveR 


vy 
~- s 
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To order these helpful booklets check the reply card cpposite page 34. 
PRESSURE-OPERATED SUMP CONTROL —= Where Docs it Go From Here? 


‘ 
D with t seh 


The RPS Rototrol is a pressure- aon y oy 

operated sump control for start- rector Co., Peoria, 11 

ing and stopping pumps dis- 

charging out of a wet well. It is Versatility, Compaction Force 
practical and dependable for ’ Account For Extra Packer Capacity 


either raw sewage or clear = - —_ 159. The many advantages of thle otect 
rater rherever -vrate ¢ see ir + rack mit have m combined in s 

water—w herev er accurate con- a <3 billed bulletin entitled “The Big Squeeze” which 
trol of level is required. ' lr is available from E-Z Pack Div., Hercules 


> : Galion Products, Inc., Galion, O 
The RPS is_ unaffected by 
changes in conductivity or build 2 ees Load-Packer 600 Points the Way 


up in sludge. Has no moving : —— | to the Best in Refuse Collection 

parts in the wet well. Can be a PRET 188. Bulletins W-200, W220 and 
located anywhere. Requires only es meena: pl tg By TF ~-Y 
pressure connection between ‘ iy 108 ger od oo 
control and wet well. Operates 
from plant air or separate air 
epee Bulk Refuse Collection 


For full details, write for Bu!- ; with Super Roto-Can 
letin RPS. ~ - 192. A bulletin describing the bulk refuse 
system called the City Tank Roto(an, which 
: rovides an unusual flexibility of service and the 
FLOAT CONTROLS —hH- aly-Ruff also makes a complete line of handling of all types of trash. is available 
fi CG } from City Tank Corp. Corona, N. Y Cheek 
oat-operated controls. Rototrol 940 permits each pump, up to 10, to have the reply card 
several starting and stopping positions. RF2 controls up to 8 pumps in se- 
quence. Type 151 provides single pump control. Automatic alterna or o General Specifications 
transfer lugs available optionally. tor Refuse and Garbage Trailers 
251. Two bulletins, one on the Pak Mor 38 


Write for descriptive literature. cu. yd. tandem azile trailer unit and the other 
om the Pak-Mor 32 cu. yd. trailer for use with 


Model GRD Dempster are available from Pab- 


ri M Manufa B 414 San An 
= tonio, Texas General speciheations, power train, 


e y tt ocedures, maintenance and bebrice 
791 Hampden Avenue e Si. Paul 14, Minn. a | dan helpful infermatl ~y are included 
First in dependable controls for waterworks and sewage—since 1929 Stow to Guasteust 


— 9 eupervisery controls « Complete system controls + Elevated A Senitery Fill 

tank controls + Sump controls «+ Hydropneumatic tank controls - 33). A sew i2-page booklet which tells 
Float controls + Alternators + Alarm silencers + Protective devices the most efficient method of sanitary ll con 
struction and furnishes complete informatics 
on planning and operation is sow available from 
Drott Mig. Core. Milwaukee 15, Wie. Get 
your copy by checking the reply card; you'll fad 
thie booklet both imterestiog and va 


per 


te Gar W 














Sewerage and Sewage Treatment 


By W. A. Hardenbergh Methods and Benefits 
of Senitery Landfill 


n authoritative yet simple treatment of the sub- r i. 409. Information on Sanitary landfill 


. . eee methods, organization and necessary equipment 
ject by one of the nation’s foremost authorities. . with which to carry out the job is available 
from the Construction Machimery Div. Allie 


Mr. Hardenbergh’s editorial and field work has brought a “i 

‘ ° ~ Chalmers «. « Milwaukee, Wis 
him in close contact with the problems that trouble the 
average engineer and in this book he explains those 
methods most suitable for general use. Special atten- ° 
tion is paid to sewerage systems both storm and sani- 
tary. Design examples of all kinds ore worked out in 


detail to illustrat tical, up-to-dat thods. 
ai ‘oO Hiv ate practica up-to-cate metnocs BUSINESS ADMINISTRATION 


Send your check to ONLY $7.25 
Book Department, PUBLIC WORKS, 200 So. Broad St., Ridgewood, N. J - . - Spe —e 


57. Microfilm your records by using the 
Microfilmer. Check the reply card or 
write Recordak Corp., 415 Madison Ave., New 


NEW MINIATURIZED WILKINSON LINE LOCATOR LN. ¥-, for operation, use and price of 


= == ine. Also available is literature op the 
Radical ecor oper that 

ne ‘ransis- MODEL Ww.-3 copies 15 times faster than typing 

er locating : If You are Considering o trustee 
a 4 tbe —. for a Bond Isswe Check with 

% as large as old Chase Manhatten 

type pipe locators. | 936. For 


Telescoping alu- ts 
minum handle; att 
2 oz single ear 
set; all in carrying 2 Monthly Time 

case. and Cost Record Book 

Write today for 249. To assist owners in determining the 
brochure and in- Te pea’ Ce Wes Sersie Penta I, 


struction manual. prepared a 24-page monthly time and cost 
record book. Twelve sets of pages are included 


WILKINSON PRODUCTS COMPANY on which to record day KA or 2 machine ex 
3987 Chevy Chase Dr., Pasadena 3. Calif. SYiven 0-4314 for an entire year. Check the reply card 


your copy 








ert : : 
Hank, 4 Wa 
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TIME 


MONTREAL, CANADA 1834 READING, PA. 
10° Water Main 4” Water Main 


o 


Ye “Se 


= 
~- 


.* 
a ' 
1834 BALTIMORE, MD. 1830 PHILADELPHIA, PA 
10° Gas Main 6” Water Main 


Many claims for “long life” and “low maintenance” are 
being made today by many kinds of johnny-come-lately 
. 1 substitutes for permanent CAST IRON PIPE. 
: i Levy 4 
atti + yf Mle. But none of these claims are backed by the only test 
— that provides positive proof of the length of time that pipe 


will give trouble-free service in city water mains. That test 


is TIME. 
183] RICHMOND, VA. 
8° Water Main Today 111 Cities Are Still Using 


Cast Iron Pipe That’s a Century Old or More 


No other pipe ever made can match this record of long- 
lived service. Today’s modernized Cast Iron Pipe is even 


a 7 ‘ 
~ » | ; ; 
o. ‘4s . more economical and efficient ... stronger, tougher and more 


uniform in quality. 


That's why this year, as every year, more miles of under- 


ground Cast Iron water mains are in use than all other kinds 


1828 LYNCHBURG, VA. of pipe combined. 
7” Water Main 


This advertisement is published 


Gast ten eee aes \", y jes OODWARD IRON COMPANY 
is. ose 
yee } WOODWARD, ALABAMA 


ae | 
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So dependable, you install it...and forget it... 


TRUSCON RE-BARS form backbones of steel in reinforcing 
modern highways, concrete slabs, footings, walls, beams, 
girders, and columns. Rolled from new billet steel, 
highest quality Truscon Re-Baors provide positive bond 
and anchoring, support heavy weights 
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REPUBLIC LOK-COR 


with exclusive DOUBLE V LOCK SEAM 


Subdrainage performance standards move up a 
mark with the introduction of new Republic 
Lok-Cor . . . the double lock seam corrugated 
subdrainage pipe. 

Lok-Cor ... so dependable it can be installed for 
removal of ground water with complete assurance 
that the system will function indefinitely without 
maintenance. It's there to stay. Put Lok-Cor 
under shifting loads, or under severe freezing 


and thawing conditions. It will not unravel 
or become disconnected to interrupt service. 

Check over the many other quality features 
(see list below) that make Lok-Cor the new 
leader in subdrainage pipe. Then look for the 
double lock seam the next time you buy sub- 
drainage. Send coupon for complete infor- 
mation, or contact your nearest Republic 
Drainage Products Distributor. 


CHECK THE FEATURES YOU WANT e LOK-COR HAS THEM ALL 


@ Economical . . . easy to install 
@ Positive Double Lock Seam 


@ Helically corrugated for strength 


@ Made from highest quality Republic 
Continuous Galvanized Copper Steel 























@ Corrosion-resistant, full 2-ounce galvanized coating 
@ Furnished perforated or non-perforated 
@ Meets all current specifications 


@ Available in 6”, 8”, and 10” diameters, 16 and 
18 gage .. . 20’ lengths 


@f=) REPUBLIC STEEL 


Wharlla Wiese Ange 
Oo Stiuclard, Sttels and. Steak. Predii® 


REPUBLIC STEEL CORPORATION 

DEPT. PK.9677 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send more information on 

O LOK-COR Subdrainage Pipe 

©) Truscon Re-bars 

O Truscon Insulated Sidewal! Panels 


TRUSCON INSULATED SIDEWALL PANELS go up fost and 
easy. Ideal for service and field office building, equip- 
ment storage. Panels ore built by sandwiching a layer 
of insulating materia! between two sheets of Truscon 
24" Ferrobord® or galvanized ribbed sheeting. Securely 
interlocked for weathertightness. 


Name == 





Company 





Address. 





City Zone State 








--—--—--—--------------} 
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power 


BY CATERPILLAR 


It wasn’t so much the river as the land that was 
causing trouble in North and South Meadows— 
the lowest sections of land around Hartford, 
Connecticut. 

Five miles of dikes restrained the Connecti- 
cut River. They offered protection against a 
river depth up to 45 feet. But this didn’t keep 
the Meadows dry. Excess water falling within 
the Hartford area drained into these two areas. 
And the existing pumping stations couldn't han- 
die all the water—they had a total capacity of 
only 108,000 gallons per minute. They needed 
to move a minimum of 216,000 gpm. 

The situation was serious not only because 
it involved lives and property, but because Hart- 
ford wanted to develop North and South Mea- 
dows as Industrial Park Zones in order to bring 
new industry into the area. 

The Caterpillar Dealer Engine Specialist 
worked closely with the city to solve the prob- 
lem—with the help of Cat Diesel Engines. By 
installing 10 Cat D397 Diesels to drive the 
existing pumps at higher speeds, Hartford was 
able to boost pumping capacity to 375,000 gpm, 
which gives them a comfortable factor of safety. 

Wherever you need a supply of power— 
mechanical or electrical—that you can count on 
day in and day out, in any emergency, select a 
Cat Diesel or Cat Electric Set. They are easy 
to operate, require very little maintenance, are 
simple and sturdy in design. Write for more 
details and free literature. Or call in the local 
Caterpillar Dealer Engine Specialist. 


Cat Engines solve 
Hartford’s flood problem 


Flood Y ontrol makes possible neu industrial area 


THE CITY IS SAFE behind solid dikes that keep the Connecticut River 
in its place. But excess runoff behind the dikes must be pumped ovt 
of the lowest areas and into the river. Pumping has to stort when 
the river reaches 8 feet. Dependable Caterpillar diesel power handles 
the job and keeps industry dry 


= 
a 
ae 


‘ 


10 WORK LIKE 21. 10 powerful Caterpillar Diesels, like these (en- 
gines to left and right in photo), pump over 3 times as much water 
as 7 engines previously used on the same pumps. They solve Hart- 
ford’s problem of keeping a new industrial area free from flooding 
Dependable Caterpillar Engine Power (center engine) is used to 
provide standby electric power, too, to operate air compressors, flood- 
gates, lights, heating and other services. 


Engine Division, Caterpillar Tractor Co., Peoria, IIL, U.S. A. caterpiar ana Cot sre Repistered Trademarks of Caterpitier Tractor Cs 


KNOW HOW. Your Caterpillar Dealer 
Engine Specialist will help you select 
the right equipment and help you 
with installation. 


DES 





LOW FUEL COST 
require expensive diesel fuels, work fine even 
with No. 2 furnace oil. They burn fuel more 
completely, to save you money. 


MORE POWER. Turbocharging, avail- 
able on most Cat Engines, gives you 
more horsepower per pound of weight 
.. improves engine efficiency. 


Caterpillar Engines don’t 


No.2 (Grune be 
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with Columbia Calcium Chloride 


What makes a good road? The answer starts with a 
durable, dense-graded aggregate base stabilized with 
Columbia Calcium Chloride. The addition of Columbia 
Calcium Chloride gives these significant effects on 
stability: 

1. UNIFORM MOISTURE CONTROL DURING COMPAC- 
TION Even during periods of low humidity and high 
temperature, Columbia Calcium Chloride resists evapo- 
ration and permits maintenance of optimum moisture 
during compaction, thus giving higher and more uniform 
density. 


2. LESS COMPACTIVE EFFORT REQUIRED — Tests show 
that by using Columbia Calcium Chloride, greater densi- 
ty can be obtained with one-half the number of rollings. 


3. LESS BINDER REQUIRED Reduces the percentage 
of binder soil required, an important consideration in 


controlling frost damage. 


4. CONTROLLED CURING FOR INCREASED STABILITY 

Columbia Calcium Chloride assures high structural 
stability because it controls drying rate during compac- 
tion and curing periods. 


5. DUST FREE SURFACE Keeps road firm during and 
after construction, establishes a smooth-riding, safe- 
wearing surface, 
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6. FROST PROTECTION Effectively reduces detri 


mental frost action. 
7. ADAPTABLE TO BOTH PLANT AND ROAD MIXES 


Put Columbia Calcium Chloride to work on your 
roads. It adds extra miles of trouble-free performance 
in bases and wearing courses. For more information, 
contact our nearest District Office or write our Pitts- 
burgh address. 


You'll like doing business with Columbia-Southern 


columbialsouthern 
chemicals 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION « A Subsidiery of 
Pittsburgh Plate Glass Co. * One Gateway Center * Pittsburgh 22, Pa. 
DISTRICT OFFICES: Cincinnati « Charlotte « Chicago « Cleveland « Boston 
New York + St. Louis * Minneapolis « New Orleans * Dallas « Houston 
Pittsburgh * Philadelphia *« San Francisco 
IN CANADA: Standard Chemical Limited 








In addition to the famous model 
505" Detectron now offers its 
completely new model 808" 
with the first circuitry developed 
specifically for use with transis- 
tors. It is NOT merely an adap- 
tation of earlier tube circuits. 


Efficient under every known 
operating condition, effective in 
varying temperatures, thor- 
oughly proven and trustworthy. 
Superior performance and 
reliability guaranteed. 


EXCLUSIVE FEATURES 


& Detects Deeper by al! comparisons 

A Automatic Switching for direct 
connection 

& High Energy-Transfer-Ratio 

A Printed Circuits, properly shielded 

A Separate Oscillator System 

A Highly Perfected Loop Antennas 

4 Economical Standord Long-life 
Batteries 

A Built-in Battery Testers 

4 Snap-lLok Connecting Handle 

A Aluminum Cases for maximum 


protection 





Written Lifetime Guarantee 
on CMC parts 
end workmanship 











For specifications ond prices 
write for File Ne. pw. 


“~~” COMPUTER- 
MEASUREMENTS CO. 


CA 7 
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Diversion of Waters 
Armbruster v Stanton Pilger 
Drainage District, 100 N.W. 2d 781 
a Nebraska decided Jan. 15 
1960, was an action for diversion by 


Case 


the drainage district of waters flow- 


in a 


creek, causing damage t 
plaintiff's lands by erosior 
In 1950 defendant constructed the 
ditch 
by it for the purpose of! st 
ing the Elkhorn River: 
to provide for the passage of 
which would otherwise have flowed 
through the old Elkhorn River chan- 


nel. The ditch was constructed from 


over right-of-way acquired 


I aignter 


channel and 


waters 


west to east and then from east to 
it intersected ) cut 
hannel of the creek 
her about 990 feet north 
of plaintiffs’ north line. The ditch 
was cut about 6 feet below ths 
or bed of Cedar Creek and the 
horn River, which 
fall 6 feet 


ditch intersected the 


base 
Elk- 
reated a water- 
high where defendant's 
creek, and the 
water therefrom emptied 
ditch. The evidence 
that the waterfa 

nel of the cre 
erode 


deepening and wi 


into the 
Was conciusive 


caused the 


1] 
sa 
, 
ek to 


ipstream in the 
lening 
and continuing to do 
reached and entered plai 
and caused damage to { 
and to plaintiffs’ impr 
structures on their land 
Before such ¢« 


waterfall 


rosion cause i 
had eached 

land, and before any 
age had been caused 
plaintiffs notified defendant 
apparent progressive Gamage which 


had already manifested itself on the 
land of 
However, 


are standard, practical, 


another north of plaintiffs 
although there were and 
feasible, and 
effective structures and methods by 
which defendant 
rested and 
to plaintiffs, defendant has failed to 


could have are- 


prevented the damage 


any su methods The 
reated broad 
land for about 200 feet 
iree different occa- 


piling structures in an 


de ep hole 


stop the erosion but eacn 


was washed out aft a 
The cost of these three 
ver $7000 There 

t the defendant 

a standard structure in 
which would stop the 
ce the banks of the 
lropping off and 


creek 


of the piaint ffs 


sheds and ‘nant houses, they sought 
The as follows: The 
verwheim- 
actions hav 

plaintiffs great i 
lage that tl 
j and will 

" 

scverai y 
id lamages 


ontinue 


s? 
PURNOU 


lant 
I lamages li 
standard ra ice and 
stop the erosion and 
id that plaint ffs should 


idatory injunctior 


1 such a 


Lowest Responsible Bidder 

Day v. City of Beatrice, 101 N.W 
2d 481, a Nebraska use decided 
March 4, 1960, was an action by an 
msuccessful bidder on a city con- 
tract for the collection and disposal 


al bage 


Among the 


whether the 


ssues raised was the 
plaintiff was 
matter of law to be 
declared the lowest respons ble bid- 
der 


The 


quired that bids be made on various 


question 


' 
entitled as a 


nature of the contract re- 
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aint 


When it comes time to appoint a trustee or fiscal agent 

for revenue bonds, The Chase Manhattan Bank 1s 

at the service of state, county and municipal authorities. 
Chase Manhattan has the staff and experience to handle this 
function as trustee or fiscal agent in cooperation with 

banks in the areas where the projects are located. 

For complete details wnte: Corporate Trust Division, 


The Chase Manhattan Bank, 40 Wall Street. New York 15. 











phases of the operation of collecting 

and disposing of garbage. The city 

was required to pay for the opera- 

New Valei— ole tion of the sanitary land fill in 

» securing the burial of garbage, rub- 

propeller mete rs. bish, and trash. Plaintiff bid $500 a 

month on this item, while Vicar 

(the successful bidder) bid $400 a 

month. On the other hand, plaintiff 

bid $1.50 a month as the custome: 

charge for the collecting ol garbage 

with a reduced charge of $1.25 a 

month if paid by the 10th of the 

month; while Vicar’s bid was also 

$1.50 a month as the custome: 

charge with a reduced charge of 

$1.35 a month if paid by the 10th of 

the month. The proposed bids pro 

vided for an alternative bid for the 

disposal of the garbage if the city 

at some future time stalled an 

incinerator Plaintiff bid $300 a 

month if this alternative operation 

care into existence while Vicar 
made no bid on the alternative 

The court held that inder the 

imstances, the city council had 

discretion to determine which was 

the lowest responsible bidder and 

that thers was nothing to show 

fraud, collusion, or favoritism on its 

Therefore, plaintiff's complaint 


ot allowed 


Break in Sewer Line 

City of Elkhart vw Slabaugl 
N.E. 2d 583, an Indiana 
Jan. 7. 1960. was ar 
landowner against the 


Measure-Rite meters tees neem aft mina te 


of one otf the rt 


) stoppage of dr: 


vary in mounting position the owner's land. The 
is wil himself repaired the 
but never in accuracy : which was 18 fect unde 
stre and sued for $757.35 
the 

Even inclined, Measure-Rite propeller meters 

will accurately register water flow. This major 

design advantage is just one of many Measure- 

Rite refinements. Here's more 

© Free-flow design Puts the assembly for- 

ward, full centered in chamber to assure low loss 

of head. 

® High accuracy over wide range Measure- 

Rite meters register within + 2°, when used 

within recommended range 

e Adaptable to recording and chemical feed 

control. 


All Measure-Rite meters can be equipped with eee 
Badger Read-o-Matic for convenient station-by- 
station meter reading. Write for full details on 
complete line, or see your Badger representative. 


Cost of Cutting and Clearing 
During the 1957 
nois Division of Hig 

$3 185.844 tor cutting 


MEASURE If RITE, INCORPORATED vegetation, or $241.83 per 


esenting 14.12 perce! 


Subsidiary of Badger Meter Mfg. Company maintenance and operating a 
4545 W. Brown Deer Rd. @¢ Milwaukee 23, Wis. the State Highway System 
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Badger 


Led, “oN gtie's 


cost-cutting story is 
big as all outdoors 


All over the country water departments are 


cutting meter-reading costs and increasing 
efficiency \ iger Read-o-Matic 
outdoor 

Accessibility is th ig advantage of 
this self-contai: gister. Read-o-Matics 
are installed outside, often in convenient 
“reading stations” which a meterman can 
read quickly and easily. This system is safer, 
too, because it completely eliminates the 
dangers involved in climbing down into 
underground vaults and other 
inconvenient locations 

Install this faster, lower-cost reading 
system in your water department. Write 
for literature or call your Badger 
representative for a demonstration. 
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Pat. applied jor in US.A 
and foreign countries 








4545 W. Brown Deer Rd. 
Milwaukee 23, Wisconsin 
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you install 


eM” 


SEWER PIPE 


“K&M” Asbestos-Cement Sewer Pipe helps you 
provide the best sewer service available . . . with 
tax savings that go on year after year. 


This thrifty pipe is infiltration-proof, even when 
external water pressure is 25 psi. Prevents your 
sewer system from reaching full capacity years 
ahead of schedule, due to water infiltration. 

K&M”™ Asbestos-Cement Sewer Pipe, with ex- 
clusive, patented FLUID-TITE Coupling, forms 
a permanently tight seal. 


In planning your system, you can build on 
flatter grades with “K&M”™ Asbestos-Cement 
Sewer Pipe. Need fewer lift stations. The per- 
manently smooth bore of “K&M”™ Asbestos- 


Cement Sewer Pipe has a Manning factor of 
n =0.010. Flow characteristics are excellent. Inspec- 
tions and treatment loads become less frequent. 


This thriftiness carries over into installation. 
Neither weather nor soil conditions need hold 
up work. The “K&M” FLUID-TITE Coupling 
slides on in just two easy steps. Longer pipe 
lengths minimize the number of joints. 


Write today for more detailed and illustrated 
information on hardy “K&M”™ Asbestos-Cement 
Sewer Pipe. Learn why thousands of progressive 
communities have turned to this durable quality 
pipe. Write to a & Mattison Company, 
Ambler, Pa., Dept. P-760 





son at Amiplere> 





“K&M" PLASTIC SEWER PIPE complements “K&M" As 
bestos-Cement Sewer Pipe in many sewer systems. Excel 
lent flow characteristics and permanently tight joints 
Write for Technical Bulletins on 


K&M" High-impact 


Styrene-Alioy Sewer Pipe 
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FOR EFFICIENT PERFORMANCE... 
choose the water treating equipment 
you need from 
the complete INFILCO line 


» 


ACCELAPAK® treating pliant, complete Dry Feeder Type E provide au MULTICONE Aerators 


n a single package for the treatment matic proport ; ements Eff 

of surface or well waters in capa feeding. The feeder 

ties from 15 to 350 ¢.o.m fey adjustment througt 

small communities, industrial plants of feeder; extr 

or institutions ous rocking and recit motion of he other ut entra 
Bulletin 1870-A feed pan 


1 
Bulletin 215-0 Bulletin 101-A 


\) 


TWIN THROAT Venturi 
4 sm 4 f grace | ne e s€ are vent t 


VISCOMATIC® slaker 


Bulletin 1021 
Bulletin 255-A 


These are only a few of the products for water 
treatment in the complete INFILCO line which includes 
equipment to meet your every need 


Write for our condensed catalogs and bulletins 


INFILCO INC. + General Offices +» Tucson, Arizona 


Field offices throughout the United States and in other countries 
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field and laboratory tests—the key to Oriseal’s proof of performance: 


Long cycle life! Tests prove the ex- 
tremely long operating life of the 
Oriseal. Valves of all sizes installed 
on water and air lines operated from 
25,000 to 45,000 cycles without de- 
veloping leaks or without an increase 
in the torque required to turn them 


Easy turning! Tests prove the 2” Ori- 
seal Valve is easily operated under 
125 p.s.i. with a 12 inch wrench. This 
has been proven in all test conditions 

after long periods of remaining 
open or after repeated opening and 
closing. 


Positive sealing! The Oriseal has 
proven to be leak proof. %4” Oriseal 
Curb Valves installed in 1948 have 


shown no leaks to date 


C 


urb Valves removed 


All Oriseal 


from 


scTvice 


lines and tested with air at 85 p.$.1 
showed no leaks 


e 


' 
~ 
; 
+ 


a 
+ 


“ 


new simplified 
design—the key to 
Oriseal performance 


Entire valve assembly only 
six parts; three “O” rings 
in the valve body, the Tef 
lon coated plug and the 
base cap 


’ 


Permanently “lubricated”! Tests prove 
the straight Teflon coated plug actu- 
ally loses none of its “lubricating” or 
through 

Teflon 


and 


Imction resistant 
years of continued operation 
impregnates the plug 


effectively 


qualities 


surtace 


“lubricates” even alter 


vears of wear 

No operating maintenance! Al! Oriseal 
Valves tested required no periodic 
Some Oriseal Curb 
were cycle tested under pres- 


maintenance 
Valve 
sure as much as 45,000 times without 
service attention of any kind 
If you would like the complete 
test reports on the Oriseal Valve, 
please write to Mueller Co 
Decatur, Illinois 





Oriseal design features 
add new benefits to the “plug valve”’ 


Ihe Oriseal maintains the advan- readily indicates whether the valve 
tages of a plug type valve, yet is is open or closed. Even though the 
easy to operate, does not require valve is hidden or otherwise inacces- 
lubrication or periodic maintenance sible, the open or closed position is 
and needs no mechanical means of always casily determined 


seating There are no small parts to twist or 


Che Oriseal is a sturdy quarter turn — break no stem to bend no 
valve. The position of the tee head threads to strip 


Check these Oriseal design features 
. they offer curb stop advantages 
not found in any other type valve. 


FULL ROUND WAY —permits rodding and pipe clean 
ing Operations 


STRAIGHT THROUGH FLOW —no obstructions —almost 


no pressure loss 


PROTECTED SEATS—in open position seating surfaces 
ore covered and protected from the flow of the fluid 


TOP AND BOTTOM “OO” RINGS— 
without mechanical meons—tend to ouchien the 


plug 
STRAIGHT, BALANCED PRESSURE PLUG—top and bot 


tom "'O"' rings are of equal size eliminating end thrust 
—contributes to « 


PORT “O” RING—functions in a specially designed “‘O 
ring groove located in the body around the outlet port 
This design provides the maximum support for the ““O 
ring—eliminates major causes of ‘‘O" ring damoge—re 
sults in the proper ‘‘O"' ring seating action—gives 

and long cycle life 


TEFLON COATED PLUG —surface of the plug is coated 
and impregnated with Teflon, which is an inert material 
with a very slick surface. Teflon assures - 
eliminates ‘sticking’ or ‘freezing’ even after prolonged 
idleness 


STRONG CAST BRASS BODY — designed with extra 
strength and sturdy check lugs to withstand all normal 
operating and installation stresses. The ORISEAL body 
has withstood extreme laboratory stress and pipe bend- 
ing tests, os well as field test conditions 


NO LUBRICATION OR PERIODIC MAINTENANCE— 
if necessary, the valve can be completely reconditioned 
in the line. Simply remove the base cap—slide out the 
plug—reploce the ‘‘O"' rings—and reassemble the plug 
and base cap 


MUELLER CO., DECATUR, ILLINOIS 











ORISEAL CURB VALVE Specifications 


Full Round Way Opening — unobstructed passageway § 150° F. Maximum Water Temperature Rating 
Solid Tee Head — ‘4 hole for attaching stationaryrod Sizes — %&”,1", 1%", 1%," 2” 
Quarter Turn with Check : 
Opening by tuming to the left (counter-clockwise) Oriseal Valves R with all applicable parts of the 
125 p.s.i. Water Working Pressure following ' 
125 p.s.i. Test Pressure — Every Oriseal Valve is AWWA C800-55 
tested in both the open and closed i i ASTM B-62-52 (85-5-5-5) 
125 p.s.i. air pressure under water. This is a much AS& 816.1 
more exacting test than a hydrostatic test. ASA 82. 1.45 


H-15201: Oriseo! Curb Volve 
talet: Mueller Service Pipe Connection 
Ovtiet: Mueller Service Pipe Connection 











Mueller Improved Curb Boxes with either stationary or separate shut-off rods 
are available: H-10385—%", 1" valves; H-10386—1%", 1%", 2” valves 


a word about Teflon 


Teflon is a chemically inert neutral substance with no 





toxicity or taste 
It has been approved for use in food processing and 
food handling. Teflon is one of the most chemically and 


corrosive resistant materials known 


If you have experienced curb stops , Mi U ELLER co 


sticking’ or if you are using gate 


valves in place of large size curb stops DECATU R ILL 
. 


test an Oriseal Curb Stop and be 


assured of its easy turning qualities Factories at: Decotur, Chattonooge, Los Angeles 
Write today or see your in Conede: Mueller. Limited: Sornia. Ontario 
Mueller representative 


Form No. 9010 











80-GDS-8 runs 44,000 hours without overhaul, cuts fuel cost 50%, pays for second diesel / 


Olin Mathieson’s new aluminum plant on the Ohio River, 

18 miles from Woodsfield, caused the town to grow more during 
1957-59 than in the previous 25 years combined! Power 
consumption soared from 2,921,740 KW in 1956 to 
4,167,260 KW in 1958, as acres of new worker homes hit the line. 


But economy-minded city fathers and maintenance-conscious 
5 s power plant personnel met the crisis, aided by two Superior 
Su erior en ines engines. The first, an 80-GDS-8 dual-fuel of 600 KW capacity, 
p q entered service in 1950. During the next 7 years, it reduced 
costs per KWH 50% as compared to Woodsfield’s 3 older 
After 44,000 hours operation, it was 


: ’ straight diesels 
power 00 © ie S overhauled in 1958. The only replacements needed were 


connecting rod bearings. Piston rings were replaced, too, 


although their .002"” wear was well within tolerances 


This Superior did more than supply consumers with low-cost 
electricity. Power profits also financed various municipal 
improvements, including a second Superior engine-generator! 
The new 80-GDSX-8 supercharged dual-fuel of 1250 KW 
capacity commenced operation in early 1958. In addition 

to maintaining low fuel costs, it operates more than 

50,000 horsepower-hours per gallon of lube oil! 


For every municipal need, White Superior offers economical 
diesel, dual-fuel, or gas engines ranging from 190 to 
2150 HP, or 150 to 1500 KW! 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 
Plant and General Offices: Springfield, Ohio 


L. W. Marple, plant superintendent, checks controls 
of town's five power-producing engines. 
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solves your on-the-job 
thirst problems 


on 
Water and Sewage 
Treatment 


WHAT IS “HIGH RATE’ 
IN BIOLOGIC PROCESSES? 


R. S. RANKIN 


Consultant, Water and Sewage Treatment 


N DISCUSSIONS of sewage treatment ne - 
| quently encounters the term “high rate” applied 
to various steps. High rate filters, high rate activated 
sludge, high rate digestion, are typical examples, the 
implication being that the rates are above those 
rently deemed acceptable and that there s 
question as to their reliability. This be 


fusing because to be considered high in rate 


ir 


a standard base or level which has been gen: 
accepted as such So far as is known there are 


permanent bases from which rates of biologic proc- 


By strategically placing I|GLOO Water Coolers esses in sewage treatment can be measured although 

about the job (one for every 6 or 8 men) you will some arbitrary bases have been established for con- 

have less “watering time’ and more work. venience by various agencies 

IGLOO's built-in cleanliness pays off in em- _ What is meant by the term high rate applied to 
: these biologic processes”? It could mean that the basi: 

ployee relations, too. 


process has been accelerated, that environment has 


been physically altered or improved so that mors 
When you order water coolers, specify |IGLOO mak Ne tegen ~e . 

organisms can get in on the job, or that the capa- 
because: bility or limitations of the basic process had been 
. . : underestimated. It seems that the last two reasons 
e It's been proven in use—thousands of times : 


are prim ipally respons ble for the inc! ates 
e It's PERMALINED and has easy-to-clean, frequently encountered in current practice. The 


. ° biologic ability was thers all the time but it remained 
round inside bottom Stee ieee sath sendy Amr wpa ' 
to be dis« yvered and more effi ientiy utilized 
} 


’ ' mis conciusior = orrTre he } rates 
e It's corrugated for greater strength If this cor m is correct, then rat 
biological processes are able to function 


e Its recessed spigot won't be knocked off nsidered temporary so long as some phasé 


ed. In aerobi processes such a 


IGLOO the world’s No. 1 Water Cooler is miters, | “ example, a wealth of operating « 
available in 23 sizes and models— 1as established many rates which hav: 


eptable results. However, as time has b 
with one exactly for your job. eased knowledge the “standard rate” has in 
cordingly. During the interval of 1915-1930 
cepted rate ol application was 300,000 gal. ps lay 
acre foot: during 1930-40 it had increased t 
around 500,000 gal. per day per ac.ft. Since 1950 
the standard liquid loading has increased to 667,000 
gal. per day per ac.ft. This increase of more than 
200 in a standard does not denote the n 
IGLOO of stability deserved in sanitary engineering 
ards. Instead of the term “standard” possibly 
Memphis 18, Tennessee rent acceptable rate” or some term denoting a limit 
based on present knowledge would be more ap- 


propriate 
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San of “D” 


& 


2 


Heavy-Duty Sonotone Rechargeable 
Flashlight Battery Cartridge 


rf 


To recharge, just unscrew cap 


and plug overnight into any 110-120-volt 


AC outlet. 
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SA multi-use adaptation of the 
patented Sonotone sintered-plate, 
nickel-cadmium battery used in 
space missiles and jets. 

& Gives at least 3 hours of strong, 
continuous light from a single 
charge with PR-6 bulb—or1 hours 
with full-powered PR-2 bulb. 

8 Dependable in extreme temper- 
ature and weather conditions. 

@ Can be recharged hundreds of 
times at about k¢ per charge. 

® Sturdy, leakproot construction— 
aluminum jacket — electrically 
shockproof. 

@ Full-year guarantee under heavy 
industrial use — backed by Sono- 
tone’s leadership of over 30 years 
in precision engineering and 
service. 


ie Fast Power 


A completely new concept in flashlight 
battery efficiency and economy for in- 
dustrial users! Replaces and outmodes 
any two “D” cells, for any purpose, in 
end-to-end use. Rechargeable over- 
night by plugging into any 110-120- 
volt AC outlet. Gives maintenance and 
service personnel a battery with a life 
time of use at a fraction of the cost of 
constantly replaced “D” cells. Dozens 
of applications — with railroads, avia- 
tion lines, municipal departments, 
public utilities and private industries. 
Heavy-Duty Model FC-3 ($9.95 re- 
tail) —subject to your usual discounts. 
Also Standard Model FC-2 for home 
use (light lasts at least 1% hours with 
PR-6 bulb) —$7.95 retail. Write now 
for full details to 


Sonotone. 


Battery Division, Dept. B54-60 
ELMSFORD, N.Y. 


Leading makers of fine transistor hearing aids, ceramic phonograph cartridges, 
speakers, microphones, electronic tubes, sintered-plate, nickel-cadmium batteries. 
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no more knuckle-busting... 


Newel En. 450 
Portable Tristand Chain Vise 


Capacity, 4" to 5” 
Weight, 42'4 Lbs 


has Large, Easy-to-Operate 


Top Screw Handle 
right up on top! 


Here’s a real time saver. Not only do you get a 
complete workbench that’s truly portable, but 
now you get a chain vise that’s extra easy and 
fast to operate. Handle is right up on top where 
it’s always handy. Handle and tightening nut 
are anchored to vise base . . . can’t pull out. 
Vise base, that overhangs front legs for clear 
tool swing, has hanger slots for tools, 3-size 
pipe bender, rear pipe rest and adjustable ceil- 
ing brace screw. Folding legs and integral tray 
set up easily and lock in position for rigid work 
base. Snap chain holds folded legs closed for 
easy carrying . . . no loose parts. Rubber grom- 
mets in tristand feet prevent creeping. See and 
try this more-for-your-money RIGID Top 
Screw Chain Vise at your Supply House! 


New RICaID 
Bench Chain Vises 


have same Extra-Efficient 
Top-Screw Adjustment. 


5 Sizes for 4" to 8” Pipe, Conduit or Rod 





Beginning in 1936, “standard” trickling filter prac- 
tice of that time was disrupted by the entrance of 
Biofilters and Aerofilters which applied successfully 
rates several times higher than previously used. 
Rates of 10 to 25 or 30 mil. gal. per acre per day 
began to be used and its was discovered that the 
filters did everything required except produce ni- 
trates in the effluent and in most areas this previous 
requirement is now considered unnecessary. Any 
previous standard could no longer lay claim to 
validity except for historic reasons 

More recently, developments are giving indica- 
tions that rates of application can be increased con- 
siderably beyond the present so-called high rate 
range which is another way of stating that the ulti- 
mate biologic capacity of trickling filters still has 
apparently not been reached. Ingram (1) conducted 
tests over an enitre year on one filter operating at 
159.8 mil.gal. per acre per day, and on a second filter 
at rates up to 179 mil. gal. per acre per day. Most 
interesting are the performance results which tend 
to confirm the belief that the capacity of the trickling 
filters in the removal of BOD is for the first time 
being thoroughly explored 

The trickling filter has now been in use for over 
60 years and yet the full range of its possibilities 
are still not thoroughly understood. During its life- 
time it has consistently given a good account of 
itself. Rates of application have increased many 
times. With a history of such variable rates of usage, 
it becomes somewhat deceptive to declare any one 
rate as standard. It lacks the background necessary 
to qualify it as a standard and disregards the ex- 
perience of hundreds of prior installations operating 
at different rates 

The fact is that the 
trickling filter have yet to be defined. Every few 
years brings new knowledge of its capabilities and 
it is certain to be many more years before any un- 
varying standard can be agreed upon. What was 
high rate one time is now average or low rate, and 
this situation will prevail as future research dis- 
covers more capabilities of this relatively unexplored 
but versatile tool, the trickling filter 

In the field of anaerobic processes such as sludge 
digestion, the term “high rate” is being applied more 
frequently as though some special quality or charac- 
teristic of the digester were implied. It is now being 
applied when the loadings are increased to a level 
at which the digester contents are displaced in 10 
days or less. Does this imply that the biologic proc- 
ess is being speeded up? Considering all factors, 
there is no evidence that this is the case 

It has long been known that to digest a new charge 
to a digester established operation the time re- 
quired as measured by gas production is less than 
24 hours whereas the volume usually provided in 
digesters was until recently 30 days and upwards 
Initially the volume of separate digesters was based 
on capacities used in unheated Imhoff tanks which 
in turn had been increased considerably over original 
European practice. These capacities tended to be 
generous, particularly when heat was applied, but 
this was better than any deficiency 

Stirring in digesters was introduced in 1926 mainly 
as a means of scum control as it made no apparent 
difference in volume requirements or, in other words, 
volumetric efficiency was not affected by the type of 
stirring. Slow stirring was an appropriate descrip- 
tion as the usual speed of mixers was one revolution 
in 25 to 30 minutes. Some years ago, before the ad- 
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FLUIDICS* AT WORK 


: 


SPACE SAVER. Permutit Horizontal Precipitotors toke only 25% os much space as would be needed 


by conventionc!l bosins of the Town of Tonowonda Woter Treatment Plont 


Tonawanda, N. Y. 


How to get the capacity you need 
in the space you can afford 


de« ided 


was a 


N.Y 


own water treatment plant, space 


When the booming town of Tonawanda 
to build its 
major consideration 


( larke and 


was to install four Per 


The solution as proposed bv Nussbaumer 
Ve Ize 
mutit Horizontal Precipitators 


Consulting Engineers 


Each unit measures 31'6” x 95’ x 16°3” and is designed 
to handle four million gallons per day with a two million 
gallon overload. Proved in operation for more than two 
stem efficiently treats 24 million gallons 


vears, this sv 


pe I day 


And this huge load is handled using only one-fourth 
the space that would have been required if conven- 
tional basins had been used. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 
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Space is just one saving you can make with Permutit 
Youll also find that treatment efficiency 


and that often there’s a reduction in chemi- 


Prec ipitators 
is increased 


‘ als and 


coagulants required 

If you'd like more information about the efficiencies 
possible through the use of Permutit Precipitators, write 
for Bulletin No, 2204C 

Or, for a brief introduction to the full line of Pfaudler 
Permutit equipment for water and waste treatment, ask 
for the bulletin entitled “An Outline of Modern Water 
Treating Equipment Address 
Permutit Dept. PW-60 
New York 36, New York. 


your inquiries to our 


Division 50 West 44th Street, 





Pfaudle r 
that inte- 
equipine nt 


*FLUIDICS is the 
Permutit program 
grates knowledge 
und experience in solving prob- 
lems involving fluids 














vent of high capacity mixing equipment, operating 
data from a number of digesters was collected which 
showed that volumetric detention of the sludge was 
the principal factor influencing digester performance 
as measured by gas production and volatile solids 
reduction. Many operators confirmed this conclusion 
at their plants and agreed with the values set forth 
What was not recognized at the time was that dis- 
placement efficiency in these older plants was very 
low. The daily sludge addition was insufficient con- 
tinuously to displace the 45 to 60 days accumulation 
in these digesters. Tests made since and observations 
by others indicate the utilization of only about one- 
third of the tank's volume. In other words, if the 
tank contents could be completely displaced by 
stirring facilities as is possible in the laboratory or 
pilot plant, the actual detention periods would bs 


about one-third of those found in full scale plants 


7 in ™ Since 1950 investigators again began looking into 
Jewish Community Center, Wilkes Barre, Po new fields, not necessarily to conquer but to under- 

. ’ stand bett« r. and dige stion was one of these. Several! 
it Ss pilot digesters were put into operation and it did 
not take long to find out that they could be pe rated 


so much better on a much shorter time schedule or alternatively at 
greatly in eased loadings Torpey (2) in his exten- 
for everyon e— sive investigations concluded that if effective stir: 


could be provi i, the typical digest 


Water leEVeE i ne Eines 


ecognized by the facilities offered by sev 

ee ‘ ment companies. In plant scale digesters 

= Cc P o> c> practical limit beyond which furthe n 
Ww n 


questionabl conomy. At present 
BUILT ITH efficiency of 67 is justified which 


SWIMMING POOL digester volume can now obtai 


nail the torr 


EQUIPMENT daily load 


Safer ... more sanitary ... more enjoyable — 
for bathers and swimmers of all ages .. . . 


added features of economy make the Water 
Level Deck Type the choice of today’s pools. Series No. 0291-8 
Water filled to the deck level enables every Deck Trench Grote 
bather — young, old or handicapped — to 
easily roll out of the pool at any point - 
without ladders, steps or other projections. 

e 


Scum — the problem of ordinary pools — 
is washed over the coping and out of the 
pool into properly located skimmer drains. 
This eliminates hard-to-drain scum gutters 


above the water line. saves the cost of . 

formed tile gutters and 5” to 10” of exca 7 

vation and concrete walls. > 
. 


A few typical water level pool fittings are Series No. 0298 
shown here, but for complete details, plans Skimmer Fitting 
and pool layouts, send coupon for Manual yin, glow Control 


SP-6, the “authority” on circulation and 
drainage for all types of pools. a 
JOSAM MANUFACTURING CO. 


General Offices and Manufacturing Division Series No. 0730-8 mpl, n appl on is represented 
Michigan City, Indiana Balancere 
Supply Fitting Refe-ences 


_ 4 An Investigation of The Mechan 
| 
| 


Series No. 0297-8 
Skimmer Grill 
and Access Grate 


T. Ingram, Jrnl 

1959. Pg. 1147 

ire of a Pilot High-Rat 
Jrni. of Sew. and Ind 


Josam Manvfacturing Co 


Please send free copy of Manvoal SP-6 1 ; 
Nationwide Survey of Water Use Planned 


The Geological Survey plans to conduct an in- 


By 
Address 
L City . Zone State .... 


cr 
l 
| Dept. PW-6, Michigan City, Indiana 
! 
| 


ventory of water use in the United States in 1960 


Demands for water are approaching the limit of the 
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Dig or Pry... 
it’s a Hopto job 





sure and bucket wrist action enables Hopto to 
boulders and rock, and work around other obstruc 
the self-propelied crawier or rubber mounted 
single power unit for both boom and drive 
shovel buckets, and other attachments make 


svator in its class 


1 Stotes ond Conode 


WARNER & SWASEY 


BADGER DIVISION e WINONA, MINNESOTA 











best 
reasons 


in the 


Typical high speed unit with control. 
’ c AL high-speed generators and control equip- 


ment pictured above are typical of installations in 
hundreds of America’s leading industrial plants, 
public utilities and commercial buildings. Custom- 
designed for longer life with proven efficiency and 
economy, IDEAL equipment is backed by over a 
half-century of creative electrical engineering and 
careful, conscientious workmanship. Unified respon- 
sibility for generating units and controls assures 
you of better products better built for dependabk 
service with lower operating and maintenance costs 
Why not check with IDEAL on your next power 
application problem? 


Write for bulletin 505 


~~ 


ay: { > 
_}))) te IDEKL ELECTRIC 


“Ye & MANUFACTURING CO. 


332 East First St Mansfield, Ohio 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 





clean fresh water readily available at ail times; 
however, large quantities of water are stil] unused 
because they occur at unwanted times and places. 

The new inventory defines the present balance 
between supply and demand, which becomes more 
critical as demands increase. The inventory will be 
made by field personnel as part of their job of in- 
vestigating the quantity and quality of the Nation's 
water resources. 

Water use will be compiled in six general cate- 
gories: 1) public supply; 2) self-supplied industrial; 
3) steam-electric utility power plants; 4) irrigation; 
5) rural domestic; and 6) water power. These data 
will be tabulated by source—ground water or surface 
water—and by location of use, as by States and by 
groups of river basins. 

Information on water use collected by municipali- 
ties, States, other Federal agencies, associations of 
manufacturers, irrigation districts and other or- 
ganizations will be utilized in the study. Upon com- 
pletion of the inventory, the Geological Survey will 
publish a report on water use in the United States, 
probably by the end of 1962. Preliminary data will 
be available prior to that time. 

The last previous report on this subject, U. S 
Geological Survey Circular 398, stated that an aver- 
age 240 billion gallons a day of water was withdrawn 
during 1955 for the Nation as a whole, equivalent 
to about 1,500 gallons per person 


Refuse Collection and Disposal Costs and 
Related Data 

The average cost for garbage collection and dis- 
posal in Fort Worth, Texas, for the 1959 fiscal year 
was $5.69 per ton. This compares with $5.91 and 
$5.98 for the two preceding years. Of the 1,883,117 
cu. yds. of garbage disposed of, 1,131.87 cu. yds. 
were incinerated; landfills and a dump provided 
disposal for the remainder. During the year 116 
collection vehicles were used, 12 of which were 
extras. Average loads per day per truck were 4.27. 
Of the compactor type trucks, 20 are 12-yd., one is 
13-yd., nine are 15-yd. and seven are 16-yd. In 
addition there are 79 open body trucks of 12 and 
14-yd. capacity 

Salvage operations, which netted $5,812.97, pro- 
duced 116,310 pounds of rags, with net to the city of 
$758.86; 372,350 pounds of paper, with net of $385.60; 
and miscellaneous salvage with net of $4,668.51 


Power Production at a Sewage Treatment Plant 

Four diesel-electric power units were mstalled at 
Cincinnati's Mill Creek sewage treatment plant, 
providing 5,400 kw. Through the first half of 1959, 
the power plant was scheduled for limited, inter- 
mittent operation, with operating personnel limited 
to but two enginemen. As the year progressed, addi- 
tional manpower was employed, trained and so 
scheduled that, by September, the power system was 
manned for round-the-clock operation. Late in Octo- 
ber, the plant regularly served the project with 
electric power during the daytime, while purchased 
power was more economically distributed at night 
By November, the power system remained in con- 
tinuous operation, serving Mill Creek Sewage Works 
with all its electrical needs. Electrical production for 
the year totalled 1,576,000 kilowatt-hours. Moreover 
the power plant transmitted an almost equal amount 
of energy in the form of heat, for process work else- 
where in the treatment plant 
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THE DIFFERENCE 


j in A TRUL 


FLEX-O-LITE 


1. No. 831 LEAD-FREE High index of Refraction Beads and 
Sign Kits. Best for white and yellow signs. 


2. UB 68 LEAD-FREE Medium index of Refraction Beods 
ond Sign Kits. For applicotion to signs in the darker pigment 
colors—greens, reds, bives, etc. 


3. TYPE H SAFETY SPHERES—For danger points such os 


FLEX-O-LITE MA 


S30! Flex-O-Lite Drive, St Louis 23, Missouri © Flex-0-Lite 
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y WHITE, 
LEAD-FREE 


REFLECTIVE 
BE A D Ld 


There is a marked difference in reflective 
bead quality, determined largely by degree 
of whiteness and lead-free quality. On these 
two important factors depends the brilliance, 
reflectivity and ultimate performance of the 
product. To meet Flex-O-Lite's rigid quality 
standards, only the whitest white, lead-free 
beads can pass inspection. Add to this, tech- 
nological advances, long experience and 
manufacturing know-how and you have the 
reasons why highway signs and markers, re- 
flectorized with Flex-O-Lite beads, literally 
leap out of the darkness to contribute greater 
safety for the motoring public . . . greater 
satisfaction and economy for you. Write for 
new brochure today. 


PRODUCTS 


Standard Beads. Tops in eye-catching brilliance and depend- 
able refiectorization on highway center lines and edge 
line markings. 

5. ALL-~WEATHER AIRPORT RUNWAY S8EADS — 500 
to 1,000% brighter than standard beads at angles of descent 
ranging from 10 to 30%. 

6. FLEX-O-LITE ALSO MAKES: New Positive Free-Flow- 
ing Traffic and Sign Bead Dispensers. The economical answer 
to the problem of reflective glass bead application. Details 
on request. 











This pipe broke the back of a flood-crazy stream 
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You're looking at a giant USS AmBridge Sectional Plate pipe-arch (12’-10”"x 8’-4”x 322’-0” long) 
erected by the Leon Joyce Co. of Minnesota. It handles the run-off from the Bitter Creek water- 
shed near Zumbrota, and is one of the biggest drainage structures ever installed in Minnesota. 

After a heavy rainfall, Bitter Creek turns from a gentle, slow-moving stream into a raging 
torrent of destruction. Flash floods have aggravated local townsfolk and farmers for years. But 


in this new, wide-mouthed sectional plate structure, the water simply runs itself out. () The huge 
drainage structure is one of four recently installed within a 10-mile area as part of a new four- 
lane highway system. The other three structures are slightly smaller. USS AmBridge Sectional 


Plate pipe, pipe-arches and arches are permanent. They won't crack. Won't break. And instal- 
lation is faster, because there’s no need for forms. Write or contact any one of our offices for in- 


formation on American Bridge Highway Products. USS, AmBridge and |-Beam-Lok are registered trademarks 


General Offices $25 William Penn Place. Pittsburgh, Pa American Bridge 


Contracting Offices in Ambridge « Atianta « Baltimore « Birmingham e Boston « Chicago « Cincinnati « Cleveland 
Deties « Denwer « Detroit « Elmira « Gary « Harrisburg Pa. « Houstone Los Angeles « Memphis « Minneapolis Division of 


New York « Orange, Texas « Phitedeiphis « Pittsburgh « Portland, Ore « Roanoke « St. Lowis « San Francisco 
Trenton © United States Stee! Export Company. New York United States Steel 


USS AmBridge Highway Beam Guard rail and Posts help safeguard 
traffic. This rugged, flexible stee! beam guard rail is highly visible. It 
bolts easily but firmly to stee!i posts and is availabie in 126° and 25 
lengths to minimize splicing 


USS AmBridge |-Beam-Lok is a sturdy, lightweight bridge flooring 
it installs quickly, easily with less traffic interruptions. The filled type 
is available in units 6 wide and up to 49 long that apply directly to 
stringers on spans from 6 up to 8 centers. The open type is als< 
available for spans up to 4 centers. 
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“THE NEW No. 12E HAS A LOT OF IMPROVEMENTS. 
PLENTY OF POWER FOR ANY JOB. SHIFTS AS 
EASY AS A CAR. STEERS AND HANDLES BETTER 


THAN ANY GRADER 


VE EVER OPERATED.” 


Irvin Williams, Equipment Opercter, Street Dept., Rolla, Missouri 


The economical record of Caterpillar equipment owned 
by Rolla convinced the city officials to purchase a new 
No. 12E Motor Grader. It will be used for cleaning 
ditches, mixing and laying road material on the city’s 
50 miles of streets 

Operator Irv Williams and Superintendent of Streets 
Bill Carroll are both enthusiastic about their new Cat 
Grader. But then that’s understandable because the new 
No. 12E really is out front in Motor Grader performance 

Here are a few of the reasons: A new, compact en- 
gine provides greater lugging ability in tough going. It's 
designed for long life and easy servicing. Horsepower 
rating is still 115, but this new engine develops higher 
torque and gives the No. 12E greater load-handling 
capacity. A new two-cylinder vertical starting engine 
replaces the horizontal type, providing positive in-seat 
starts in any weather. The dry-type air cleaner is now 
standard, too. It removes at least 99.8% of all dirt 
from intake air, cutting maintenance time by as much 
as 70%. 


Retained features that keep operating and mainte- 
nance costs to a minimum are: the exclusive oil clutch 
which provides up to 2,000 hours without adjustment; 
big clearance between the top of the moldboard and the 
bottom of the circle drawbar; and improved, anti-creep 
mechanical controls 

These are just a few of the reasons why the No. 12E 
For the com- 
\ demonstra- 


is a better investment for your tax dollar 
plete picture see your Caterpillar Dealer 
tion will specifically show you how the new No. 12E 
pulls through the tough going! 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A 


CATERPILLAR 
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O PROVIDE sewage treatment to 
a 311 acre area occupying one 
corner of a 5,180 acre drainage pat- 
tern with a minimum of future 
duplication or waste was a signifi- 
cant problem for the Des Moines 
Sewer District, South of Seattle, 
Washington, on Puget Sound. To 
make the problem more difficult, the 
focal point of the drainage from 
the 300 acre area was approximately 
one mile South of the most desirable 
treatment plant site for the ultimate 
5.100 acre drainage pattern. 
Located approximately 8 miles 
South of the South City Limits of 
Seattle, Washington, the Sewer Dis- 
trict is adjacent to Puget Sound. 
The drainage pattern of the District 
is away from the Seattle area and 
from any Seattle Metropolitan fa- 
cilities. Thus, the area had to be 
treated separately from the Metro- 
politan system and, therefore, was 
faced with the requirement of fi- 
nancing their own facilities. Though 
the critical area was only 300 acres 
in size, the failure of septic tank 
drainfields in the hardpan soil 
created a dire need for sewers DES MOINES 
Spearheaded by community club SEWER DISTRICT 
efforts in the drive for sewers, the 
Des Moines area called for an elec- 
tion on July 16th, 1946, at which Site of Existing - 
time the Des Moines Sewer District Trectment Plont, 
was born and commissioners elected Future Pump rent /\ 
The original Commissioners elected 
were Harry P. Draper, Chairman, 
Jack N. Bryant, Secretary, and Bert 
Markwell. During the construction 
period those offices were held by PUGET SOUND 
R. L. Moss, President, Harry Draper 
and Maebyn Miles, Secretary. Pres- 
ently, the commissioners are R. L. - 
Moss, President, Joseph Stockdale, @ MAP SHOWS relationship of Des Moines Sewer District to entire 5,180 acre 
Secretary and Delbert Parsons. drainage pattern. Red shaded area will require pumping to the ultimate plant site. 
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Existing Des Moines Sewer District 


King County Planning Commission 
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POINT AT WHICH SEWERS CAN BE 
FINANCED IN 2285 ACRE AREA 


Proyection 


House Count 2285 Acres immedicte to Existing Area 
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@ POPULATION CURVES with projections used to predict development of the Des Moines Sewer District and surrounding oreo 


W. D. Beattie is the Sewer Dist: 
Manage: 

With the retention of Hill and 
Ingman, Consulting Engineers, engi- 
neering and financial feasibility 
studies were carried out, encom- 
passing several alternate possible 
sewer systems and their estimated 
costs. However, these studies indi- 
cated that the population was still 
too sparse to enable the financ 
of a reasonable construction 
gral} 


During the ensuing few years, the 


march of population from the urban 
to the suburban areas reached nev 
heights. As the population 

Des Moines Sewer District 
additional feasibility studies 
carried out. Finally, in 1956 


reasonable financial 
peared feasible. 


The Drainage Pattern 


As previously mentioned, the 
overall drainage area consisted of 
approximately 5,180 acres. The rela- 
tive elevations of the ground varied 
from sea level to approximately 400 
feet above sea level. The primary 
drainage course for the majority of 
the area has its confluence at the 
mouth of the stream near the North- 
west corner of the District. However, 
due to residential construction and 
limited suitable space in the area, 
the most feasible ultimate plant site 
for the drainage pattern was deter- 
mined to be approximately one-half 
mile upstream. About 85 percent of 
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re 5.180-a 


majority of 

and thus th 

not included 

sewage from 

would, therefore 

pumping approximately 

such a plant Site App 

acres f the entire 

would require p 

acres of the 820-a 

tern actually 

Sewer Distri 

by gravity to a ger 

point of the preset 
The fi problem 


solved to an evalu: 


bility of two altern: 
struction of a 

low point of the 
force main to a 


the ultimate site 

tion of a treatment 

point of the 820 a 

be later converted 

of duplication o1 

tion to pump th 

to the ultimate fir 

site. This would solve tl 

problem of providing sewage treat- This was the proven « 

ment to the small original a: M ry other sewer distr 

a pumping structure for the ultim Nominal size areas were avail- 

development able in which builders could con- 
In either case, lateral sewers de- struct from 10 to several hundred 

signed to serve the present district houses. In those situations, the land 

and the trunk to serve the remain- developer, under supervision by the 

ing portion of the 820 acre area District, constructs all sewers and 

would be permanent facilities essen- upon their completion, deeds them, 

tially unaffected by the plant loca- free and clear, to the utility district 
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@ TREATMENT PLANT which presently serves the Des Moines Sewer District. This will be converted to a pumping station. 


Service charges comparable to the 


rates charged other 


District are 


houses in the 
charged to the new 
in substantial in- 
the Sewer Dis- 
trict. Since the sewers in those areas 
jonated to the District, 


tre ser » charges received from 


houses and result 


eased n 
have deen 


those areas heip retire the bonded 
btedness of the District and thus 

l onstruction of a cen- 

it plant at the ultimate 

in mind. it was eval- 

uated that the first stage treatment 
plant should be constructed of such 
a size that it could reasonably serve 
the area until such time as the pop- 
ulation in the general drainage pat- 
reached such a density and ex- 

that the main treatment plant 
could be 


financed. In addition to this factor. 


the iltimate site 


conservative bond buyers must also 
be satisfied that the initial treatment 
plant constructed would adequately 
serve the District's population dur- 
ing the life of the bond issue whether 
or not ant 


pated annexations and 


increased revenues should be real- 
ized 
Population Studies 
With this in 


studies were 


mind, population 


made and analyzed 
from the standpoint of future devel- 
‘ 


opment of the overall drainage area 


as well as for the immediate devel- 
opment of the existing district. All 
population data were reduced to 
families per acre for the convenience 
of the financial consultants in de- 


termining financibility of 


construc- 
tion in the area 

Studies 
house counts in various areas, to- 
gether with data published in “His- 
tory of King County Population 
Growth by Study Area”, by the King 
County Planning Commission. The 
study area used was the Highline 
study area which covered in part 


were based on actual 
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the drainage area under discussion 
The total Highline area as studied 
by the King County Planning Com- 
approximately 25,800 

This study, with projections 
to 1970, is summarized in Table 1 
The data in Table 1 give a pos- 


sible potential for the future of the 


mission was 


acres 


overall drainage area for the Des 
Moines Sewer District. However, 
information relevant to the existing 
district and the immediate area sur- 
rounding it was necessary for an 
accurate projection for the existing 
district Therefore, 
were made by Hill & Ingman in the 
existing 311 acre district in the 
years 1946, 1948 and 1956. Using the 


average number of persons per fam- 


house counts 


ily as 3.52, Table 2 was compiled 

It could be seen from the pro- 
jected population curves that the 
3ll-acre Des Moines Sewer District 


would have a population density of 


approximately 1.75 families per acre 
in twenty years (1978). At 3.5 peo- 
ple per house this equals 1900 peo- 
ple. To this was added the antici- 
pated population from an apartment 
| 
called 


Wesley Gardens and consisting of a 


developme nt now completed 


population of approximately 300 
nior citizens. This gave a total 
population of 2,200 in the 311 acres 
at the end of twenty years 

The next factor studied was the 
population density in a reasonable 
portion of the drainage pattern in 
the vicinity of the District to estab- 
lish when that density would be ade- 
quate to finance at least the first- 
Stage capacity of a main treatment 
plant at the ultimate site. The finan- 
ial consultants advised that when 
the District and surrounding area 
of considerable size reached an av- 
erage population density of approxi- 
mately 1.2 to 1.3 families per acre of 





Table 1—King County Planning Commission 
Highline Area Study 


Population 
8,550 
11,500 
21,300 
52,900 
71,824 
86,224 
95,480 
104,444 


Families per 

Families Acre 

2,530 0.098 

3,270 127 

6,050 0.234 
15,050 0.583 
20,400 0.791 
24,500 0.950 
29,150 1.050 
29,600 1.150 





Table 2—Existing Des Moines Sewer District 


House Count 
270 
350 
400 


Families per 
Population Acre 
950 0.87 
1,230 1.12 
1,410 1.29 








reasonable valuation, they could be 
assumed capable of financing addi- 
tional sewers and construction of the 
first stage treatment facilities at the 
ultimate site. 

In 1953 and 1957 house counts 
were made in an area comprising 
approximately 2,285 acres, which in- 
cluded the existing district. In this 
period the number of houses in the 
area increased from 1,036 to 2,138; 
population rose from 3,640 to 7,530 
based on 3.52 persons per house; 
and population density increased 
from 0.496 to 0.935 families per acre. 

The comparison of the history 
curve and the projection curve of 
the Highline Area by the King 
County Planning Commission with 
the curves of actual house counts 
would indicate that the King County 
Planning Commission study was on 
the conservative side for this area. 
The curve of the existing Des 
Moines Sewer District population 
indicated a rapid growth during the 
post-war years of 1946 to 1948 and 
then a decline in growth which 
could at least in part be attributed 
to the inability of the area to meet 
the requirements of the King 


County Health Department for sep- 
tic tank construction. However, the 
area immediately adjacent to the 
existing district showed a sharp 
population increase in the years 1953 


to 1957, which would indicate that 
there is a definite trend of growth 
for the general area provided septic 
tank approval is available. This 
leads to the conclusion that with 
sewers available the area population 
would grow at a rate considerably 
above the projected rate of the King 
County Planning Commission. Since 
1958 (when sewers were con- 
structed), the actual growth rate 
has proved the soundness of this 
conclusion. 

Assuming saturated population for 
the District and future annexations 
as 12 persons per acre and an av- 
erage of 3.5 persons per house, the 
following was obtained from the 
projection curve for 2,285 acres. 


Families Percent of 


Year per Acre Saturation 


1970 1.62 
1980 1.88 
1990 2.07 
2000 2.20 
Saturation 3.43 


From the plot of the prediction 
curves, it can be seen that the 2,285 
acres immediate to the existing 
District would appear to have suf- 
ficient population to warrant sewer 
construction by approximately 1962. 
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@ TREATMENT plant provides clarification in upper compartment and sludge diges- 
tion below. It is designed for easy conversion to pumping station ot some later time 


This being prior to 1978, the 2,200 
population mentioned earlier was 
established as the design criteria 
for the first stage treatment plant 
capacity. 


Sewer and Plant Design 


The trunk sewer initially con- 
structed to serve the 820-acre area 
was designed with sufficient capac- 
ity to serve that area in its ultimate 
development. Similarly, trunk sew- 
ers in the other portions of the ex- 
isting district were designed to serve 
the ultimate development within 
that portion of the drainage pattern 
which cannot drain by gravity to 
the ultimate treatment plant site 

The next factor was the exact type 
of treatment plant installation to be 
constructed initially at the low point 
of the 820 acres to serve 311 acres 
thereof. Coordination with the regu- 
latory agencies and evaluation of 
the receiving waters (Puget Sound) 
indicated that primary treatment 
with chlorination of the effluent and 


discharge to deep water would be 


adequate. Of course, the units also 
had to be easily convertible to a 
pump station to pump the sewage 
from the 820-acre area to the ulti- 
mate plant site 

A conventional clarifier with sep- 
arate digestion facilities would not 
lend themselves well and economi- 
cally to this planning. However, an 
apparently ideal solution was found 
through use of a Spiragester as 
manufactured by Lakeside Engi- 
neering Corporation.* (This con- 
version plan will be discussed fur- 
ther in the next paragraphs.) With 
this plan in mind, cost estimates 
were completed and the legal com- 
prehensive plan prepared. This was 
adopted by the Sewer District Com- 
missioners, and approved by the 
Pollution Control Commission in 
their letter of September 26th, 1956 
In November 1956, the plan and fi- 


*A similar unit is available from the 


Yeomans Brothers Company under the 
trade name of Spiraho 
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@ AFTER conversion to use as @ main pumping station. Pipes with blind flanges, 
shown on opposite page, will be connected to pumps placed in present digester area. 


nancing program was approved by 
the voters 

In the spiragester, two compart- 
In general, the 
upper compartment is a clarifier or 
which accom- 
plishes the usual primary treatment. 
The solids from the upper compart- 
ment settle through a baffle system 
into the lower or digester compart- 
ment. There is essentially no me- 
chanical equipment projecting into 
the facility 

A small pump station was re- 
quired at the initial treatment plant 
to raise the sewage to a sufficiently 
high elevation to accomplish two 
purposes: (1) Enable construction 
of the sewage treatment facilities 
with reasonable excavation require- 
ments, and (2) cause the sewage to 
flow through the outfall from the 
treatment plant into Puget Sound 
even under extreme high tide con- 
ditions. To handle the flow from the 
2,200 design population, a pair of 
relatively small multiple-speed, ver- 


ments are created 


sedimentation unit 
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tical, wet-pit, non-clog-type Chi- 
cago pumps were installed in a 
relatively small separate pump sta- 
tion structure. However, that struc- 
ture would not accommodate the 
necessary pumps to handle the en- 
tire flow from the ultimate density 
which will one day be realized from 
the 820 acres. To facilitate pumping 
of that flow, the economical solution 
was evolved wherein the small 
structure will ultimately be merely 
a wet pit forming a part of the 
pumping system. The treatment 
plant proper will be converted to 
become a dry pit for horizontal-cen- 
trifugal type pumps feeding from 
the small wet well. To facilitate this, 
three suction pipes were installed 
between the smaller and larger 
structures and equipped with blind 
flanges on each end. These pipes 
will ultimately be connected to hori- 
zontal-centrifugal type pumps in 
what is now the digester portion of 
the spiragester. Conversion of the 
spiragester to a dry-pit room will be 


extremely simple, involving essen- 
tially only the lifting of the cone 
and weirs from the upper portion of 
the unit, removal of a single sludge 
pipe and installation of a roof and 
access stairway, Thus, not only does 
the spiragester accomplish the pri- 
mary treatment required now but 
will also allow the later modification 
to a pump station with a minimum 
of waste and the least possible cost 

In the design selected for the ini- 
tial treatment plant, the spiragester 
has a 26-ft. inside diameter and an 
overall depth of 32 ft. The base is 
spread beyond the walls so that the 
load of the backfill material upon 
it will assist in preventing flotation 
of the unit. The pump station beside 
the spiragester has an inside diam- 
eter of 12 ft. and an overall depth 
from the first floor to the bottom of 
the wet well of 27 ft. 9 ins. In addi- 
tion to the sewage pumps this struc- 
ture houses a single plunger type 
sludge pump, a comminutor, a Wal- 
lace & Tiernan chlorinator and a 
small laboratory. Flow measurement 
to the plant is through a Parshall 
flume with measurement recorded 
on Foxboro strip chart equipment. 
The comminutor, a Chicago Pump 
Co. unit, is driven through an ex- 
tended shaft from a motor mounted 
in the motor room above to prevent 
flood damage. 

Emergency power was considered 
but it was felt, and concurred in 
by the regulatory agencies, that 
since the area is served by multiple 
main feeder lines, power outages 
would be of short duration and that 
little, if any, damage would result 
in the discharge of chlorinated by- 
passed sewage for the few minutes 
involved in the possible power out- 
ages. Therefore, to handle this mat- 
ter, a rather unique, hydraulically 
actuated valve was provided which 
diverts the flow to the by-pass dur- 
ing power outages. Using available 
water pressure and a remote hy- 
draulic cylinder (mounted consid- 
erably above the maximum possible 
elevation of sewage), and a solenoid 
controlled 4-way, 4-port, 90° turn 
water valve, the main gate to the 
treatment plant will automatically 
close upon a power failure and will 
automatically open on _ restoration 
of power, thus appropriately divert- 
ing the sewage. 

Actual contract costs involved in 
construction of the entire treatment 
plant and initial pump station ex- 
clusive of outfall were $105,000. The 
G. R. Leischner Construction Com- 
pany of Seattle was the prime con- 
tractor. The project engineer for Hill 
& Ingman was Donald M. Williams, 
Registered Professional] Engineer. 
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AN SO0O00-ACRE 


@ LUMBER stockpiled near the 


A. J. CHRISTIE, 


Forester, 
Manchester Water Works, 


Manchester, New Hampshire 
Y FINDING commercial outlets 
for all the products of our forest 
management program we are able 
to finance the constant improvement 
of our watershed. This means not 
only water conservation, but also 
the development of quality timber 
for which there is a growing de- 
mand 

Our watershed supplies 4,186 bil- 
lion gallons of water annually to the 
people in the Manchester area, in- 
cluding the towns of Bedford, Au- 
burn, Hooksett, Goffstown, and the 
Grenier Air Force Base. The Man- 
chester Water Works owns 8,000 
acres, or about one-third of the 
total watershed. Water drains from 
six ponds into Massabesic Lake, 
where both low pressure and high 
pressure pumping stations are lo- 
cated 

The aim of our forestry program 
is to develop a high grade stand of 
timber, and to manage the forest 
so as to reduce runoff and erosion 
and produce a steadier yield of bet- 
ter water. For instance, by growing 
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the lumber produced 


@ AFTER cutting and trimming, the pine bolts from Manchester's watershed forest 
are loaded onto a “scoot” for hauling out of the woods and transfer to a truck. Lum- 
ber not used in system operations is sold to finance further watershed development 
a protection strip of white pine 75 eve possible, clearer wate: esults 
ft. to 100 ft. wide around the shor: since 
through pine needles and does not 


rain quickly seeps downward 
of each storage 
vent hardwood 
from getting into the water and way in which we 
causing discoloration. Similarly, by is by selective thinning; this enables 
replacing hardwood with pine wher- snow and rain to reach the ground 


reservoir, we pre- 


] 


leaves and litte get stained by hardwood leaves. One 


conserve water! 


PUBLIC WORKS for June, 1960 





clinging to leaves and 
branches and then evaporating. 


instead of 


Rapid Forest Growth 
We have eight men doing forestry 
work the year primarily 
releasing, re- 


around, 
thinning, pruning, 


planting, and controlling diseases 
and insects. To date we have planted 
1,839,000 seedlings of various species 
Most of the thinning and logging is 
done with outside contract crews 
Our forest is growing at the rate of 
nearly half a million board feet pe 
year. The costs of maintaining this 


wth rat and at the same time 


mpr forest from the wa- 


te p i ana conservation 

ewpo nsiderable. For ex- 
IM ple st is le to 1%é 
per lines vot of tl ree. We prune 
f the trunk 

wut one-half of 
mature tree, such 
Atkins 

is to do this 
Beyond 16 ft. 


prohibitive 


banana 


emoving 

id the un- 

aliowing the bet- 
velop, costs $7 to $8 
ise McCulloch chain 
cipro ating saw 
operations 

these and 

ly paid for 


ot! our 


We Own A Sawmill 


essed 


where 
4.503.335 board 
» date. Of this lum- 
feet have been 
ion work and other 
lepartment at con- 
We built a fire 
1 materials from 


lumber has been 


ails in several of 
i ic parking areas. Thousands 
ir wood products have 

been used as bridge timbers and for 
truck bodies, for form work and for 
! Posts, 

have gone into 
office 


epairing our own buildings 
poles and | imber 
work camps equipment, 
she athing and many other uses 
We used to sell the by-product 
clippings from 
this sawmill operation at 50¢ a cord 


slabs. edgings and 


for firewood: and sometimes we 
lidn’t get that much. In our search 
for bette: 


materials, we 


utilization of all our waste 
recently installed a 
Fitchburg chipper in our sawmill 
Slabs and edgings as wide as 14% 
now dropped into a chute 
leading to the chipper. The serrated 
blades cut this waste into fine chips 


ins. are 
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which are blown onto a stock pile 
outside. These chips are now sold 
to dairymen and poultrymen as they 
make an excellent litter. Another 
mill waste, sawdust, is sold in the 
same way 

We now get over five times mors 
per cord for such chips than we used 
to get for slabs. Slabs and edgings 
are easier to handle this new way, 
an important factor when consider- 
ing that there are as much as 2 
cords for each 1,000 feet of logs 


All Wood Utilized 
Fortunately 
within 25 to 30 miles for ou 
by-p! ducts. We sell 
and poles to the New England Polk 
and Wood Company and to the Kop- 


there are 


torest 





This makes it 


pers Company. Cooperage materials 
are sold to Spalding & Frost for 
barrels, and to the White Mountain 
Freezer Company for making home- 
freezers. Soft and 
hardwood pulp is sold to two paper 
companies, Brown & Co. and Cham- 


use ice cream 


pion International 


itilized 


Every scrap of wood is 
even the slash, which is left on the 
ground to rot and to increase the 
humus content of | soil. The 
money from the sale of ou 
products is constantly plow: 
possible LOT u ) 


B.000- 


le velop continuously 
, ’ 
watersnet iO absoiute- 





@ FINAL STEP in utilization: Waste wood from the sawmill is fed into a Fitchburg 
chipper which converts it into chippings sold as litter to many local farmers. 
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@ FORESIGHT in designing and constructing Runway 10-28 a decade ago has permitted airport to handle today’s heavy jets. 


SOUND ENGINEERING 
and PLANNING 
PAY OFF FOR AIRPORT 


JOSEPH E. LAIRD 
Executive Director, 
Maryland Asphalt Association 


EN YEARS after Baltimore's 

Friendship Airport runways, 
taxiways, and aprons were paved 
they were able to accommodate, 
without further strengthening, new 
commercial jet planes with gross 
loads of 296,000 Ibs. and tire pres- 
sures of 120 psi. This service stands 
as a tribute to the foresight and abil- 
ities of the engineers who planned, 
designed, and constructed these ex- 
cellent facilities, beginning some 
fourteen years ago. Two consult- 
ing engineering firms, Whitman Re- 
quardt & Assoc. and J. E. Greiner 
Co., were responsible for the en- 
gineering work. 

New ideas, concepts, and tech- 
niques, that attracted worldwide at- 
tention during the late 1940's, were 


incorporated in the original con- 
struction of Friendship Aijrport. 
The engineers’ prediction as to the 
economy of operation is being ful- 
filled as annual pavement mainten- 
ance costs have been negligible to 
date, and recent inspections indi- 
cate only inexpensive routine main- 
tenance for the future. This article 
will deal essentially with the as- 
phalt pavements, including a brief 
review of the original engineering, 
its performance over the years, and 
the present and future construction 
required for the “jet age.” 
Friendship Airport, situated on a 
3,200-acre plateau which is remark- 
ably free from fog and smoke, is 
nine miles south of Baltimore's 
business center. Excellent highway 
facilities enable users to traverse 
that distance in 15 minutes. Friend- 
ship is only 29 miles (of limited- 
access dual highway) and forty 
minutes from the center of Wash- 


135° Limit of Compacted Subgrode 


ington, D. C., and considerably less 
to its Maryland suburbs. Its loca- 
tion between Baltimore, with its 
excellent port facilities, industrial 
complexes, and suburban areas and 
Washington, D. C., with its govern- 
ment offices and expanding suburbs, 
makes it one of the most accessible 
major airports in the United States 
serving such a heavily populated 
area. The Pennsylvania Railroad's 
main line adjoins the western prop- 
erty boundary, and the Baltimore 
and Ohio Railroad is in the imme- 
diate vicinity. The Airport has three 
runways of 6,000, 6,440 and 9,450 
ft. length. The 9,450 ft. long run- 
way, 200 ft. wide, equipped with an 
electronic Instrument Landing Sys- 
tem and high intensity approach 
lights, is handling the commercial 
jets at this time. Sufficient property 
was acquired originally to lengthen 
the three runways and construct 
additional ones. Zoning regulations 





100% Density, 12° Min. Depth 
75’ 








Heovy Duty Povement 


—_— 
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@ CURRENT improvements include construction of taxiways and added shoulders. Typical taxiway section is shown above. 
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were obtained that assure favorable 
approach glide angles and turning 
zones for present facilities and fu- 
ture expansion. 


Original Construction 
(1947-1949) 


Most of the soils on the Friend- 
ship site are sands and sandy grav- 
els classified as A-2 and A-3 mate- 
rials. Present also are deposits of 
white silty clay of very low bearing 
capabilities. During the heavy earth- 
work phase of original construction, 
soil densities were obtained that 
ranged from 95 percent to 107 per- 
cent with an average of 99 percent 
(modified AASH.O. Method). 
Compaction required four passes 
with a heavy sheepsfoot roller for 
each 8-in. lift Under a separate 
contract, subgrades in cuts and fills 
were given 4 coverages with a 150- 
ton supercompactor. Usually 3 
passes with the supercompactor 
would detect unstable material. This 
material, mostly lenses of the white 
silty clay, was then removed to a 
depth of 5 ft. 3 in. below finished 
grade 

The pavement was designed for 
100,000-lb. wheel loads and con- 
sisted of 10 in. of bituminous con- 
crete on 5 in. of granular selected 
subbase material. The granular sub- 
base was placed and disked into the 
subgrade and then given 8 passes 
with the heavy sheepsfoot and 8 
coverages with the supercompactor 
Between passes and coverages, the 
surface was dragged lightly to erase 


tracks. After supercompacting, the 


subbase was bladed, sprinkled, and 
rolled with a 10-wheel, 11-ton 
pneumatic roller 

The 10-in. asphaltic concrete was 
placed in four courses. On the sub- 
base was placed a 3%-in. course 
of bituminous concrete which used a 
bank-run sand gravel aggregate ob- 
tained from the site. Next came an- 
other 3%-in. course of the same 
type bituminous concrete. The 3-in. 
bituminous concrete surface course 
was placed in two layers, and util- 
ized a crushed stone aggregate. A 
seal coat was then placed over the 
runways and taxiways. This pave- 
ment cost less than $3.00 psy, in- 
cluding the heavy compaction of the 
subgrade. The total area of the 
apron, runway, and taxiway amount- 
ed to 746,000 sy. Table 1 shows 
pavement specification data 


Performance 


Colonel John O. Colonna is Di- 
rector of Aviation for the City, and 
is responsible for the operation of 
Friendship Airport. Mr. Bruce H 
Chilcote is Principal Engineer and is 
responsible for the engineering re- 
quired to operate and improve the 
field. Mr. E. R. Rosier has been 
Maintenance Supervisor since the 
field was opened. The Benjamin E 
Beavin Co., Consulting Engineers 
of Baltimore, have been retained 
since 1957 to make annual (or as 
required) inspections of the airfield 
facilities (excluding Terminal Build- 
ing). and to plans and 
specifications for new requirements 
The 1959 pavement inspection (10 


prepare 


years after completion) reported the 
pavement to be in excellent condi- 
tion. No settlement has occurred 
that has affected the original smooth 
riding qualities of the pavements, 
nor was evidence of distress in the 
pavement detected. Items of a rou- 
tine maintenance nature were noted 
in the report, and will be included 
in this article. A 1957 inspection 
had recommended seal coating of 
that portion of the apron pavement 
that was not seal coated at the time 
of construction. This work was 
done during 1959 with a slurry seal 
being employed. 

Minute cracks have developed to 
a small degree in the paved areas, 
mostly along the paving machine 
joints These cracks averaging 
1/16-in. width x %-in. depth, are 
considered to be of minor signifi- 
cance. When large enough, they are 
filled with a crack sealer known as 
Maryland “K” which is 85-100 pene- 
tration asphalt with 15 to 25 per- 
cent mineral flour. The runway 
and taxiway having the most traffic 
show very few such cracks. The 
entire pavement area is gone over 
each year by the maintenance crew 
and cracks are sealed. This opera- 
tion entailed approximately 50 man- 
days during 1959 

In two locations at the junction 
of taxiways, several cracks together 
with raveling occurred across the 
iatersection. These were corrected 
by removing a section of the surface 
1-ft. wide by 40-ft. long by 3-in. 
deep and replacing in kind. The 
blast and heat effect of the jet air- 


1—3-in. BITUMINOUS SURFACE COURSE placed in two 1%-in. layers. Bituminous seal 
coat on heavy duty pavement only. 
2—7-in. BITUMINOUS BASE COURSE, hot plant mix, placed in three courses. 
3—SUB-BASE COURSE, select material compacted to 100% density, placed in two equal 
layers. Prime coat on top. 
4—SUBGRADE compacted to 100% density, 12” minimum depth. 
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@ DETAILS of pavement section used for taxiway and the new holding areas and shoulders at the Baltimore airport. 
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@ HEAVY compaction equipment was used to obtain 92 percent density on the bitu- 
minous concrete base course and 98 percent density on the bituminous surface course. 


craft now using the airport does no 
apparent damage to the pavement 
Several years ago some _ surface 
erosion occurred in a few 
areas at the ends of the runways 
which was attributed directly to the 
blast effect of Navy 
jet aircraft then using the airport 
The Airport Maintenance Crew has 
effected repairs (totaling no more 
than 50 sq. ft. for the entire pave- 
ment) by tack filling 
in with a hot asphalt mix 
Gate positions and other 
areas which are exposed to spillage 
of gasoline, jet fuel, hydraulic fluid, 
and lubricants from parked aircraft 
most attention. Thin 
coats that are re- 


small 


carrier-based 


coating and 
sand 


service 


require the 
bituminous seal 
sistant to these solvents are applied 
about every other year to the bitu- 
minous concrete surface in thesé« 
particular areas. It is estimated that 
it has cost less than nine cents per 
square yard to maintain the pave- 
ment area over the entire ten-year 
period. This includes all crack 
sealing, gate position service, seal- 
ing a portion of the apron not origi- 


done, and the miscellaneous 


nally 
work 

The trend in aircraft appears to 
be toward increased weight 
Once aircraft loads exceed the origi- 
nal design loads, the pavements can 
be strengthened rapidly and 
nomically by placing a minimum 
thickness of bituminous concrete on 
the existing structure. These new 
courses of bituminous concrete be- 
come an integral part of the struc- 
ture, and increase greatly the load 
bearing capacity of the pavement 
This stage construction method was 


gross 


eco- 


9? 


anticipated in th 


the pavement 


Current Improvements 
and Construction 


Friendship is currently embarked 


on a construction program to im- 


prove even further its jet plan 
and other accommodations. The con- 
struction undertaken during 1959 is 
now in service, while e1 
work is proceeding on facilities 


Contracts 
dolla: 


quired in the near future 


in excess of a half-million 


were under construction during this 
past year. The majority of expendi- 
tures went into Contract No. 21, 
which included the following heavy 
duty bituminous concrete pavement 
and lighter duty bituminous shoul- 
ders 

1. Extend taxiway to West, 2300 
ft. by 75 ft. 

2. Construct two holding 
approximately 200° x 500’ 

3. Widen a portion of the apron 
in front of the Terminal Building. 

4. Construct 25-ft. wide shoulders 
on both sides of three taxiways, and 
at both ends of East-West runway 
for a total of approximately 20,000 


areas 


lineal feet 

Plans, specifications, and construc- 
tion supervision for Contract No. 2 
were handled by the Benjamin E 
Beavin Co., and included the above 
work together with all 
drainage, erosion contro! and light- 
ing. The E. Stewart Mitchell Co. of 
Baltimore was the general contrac- 
tor. The Consultant's knowledge of 
available on 
iction con- 


grading, 


the soils, aggregates 
the site, necessary const! 
trols, compaction requirements, and 


pavement performance obtained 


during initial construction proved to 
be invaluable to the owners. Specifi- 
ations were written to utilize the 
soils to the best advantage, and to 
ise the sandy gravel deposits as 
subbase material. The 8- 
embankments were requ 
ym pac ted to 95 pe 
‘ . by. 


mum density as determine 


A.A.S.HLO. Method T180-57, Method 





TABLE 1—ORIGINAL CONTRACT PAVEMENT SPECIFICATIONS 


Percent Passing 


Item 


5.5-7.5% 
85-100 


Asphalt Cement 
Penetration 
Pen. (Apron) 
Lab. Density 
Marshall Stab. 
Straight Edge %” 
Thick. Tolerance 


92% 
1000 
in 16 


Bituminous Concrete 


Binder - 1'4" Surface - 1'4” 





June, 1960 


PUBLIC WORKS for 





D. Although not specified, the con- 
tractor obtained his densities with 
a 50-ton compactor. Subgrades in 
cuts and fills were required to have 
a maximum density of 100 percent 
for 12 in. below subgrade. Four 
coverages of the 100 ton supercom- 
pactor were required on all sub- 
grades. If unstable material was 
discovered by compactive effort or 
by boring, it was removed to a depth 
of at least 4 ft. below subgrade. 
Material remcved was replaced with 
suitable materia! in 6-in. layers and 
compacted with at least 4 coverages 
of the supercompactor. After rolling, 
subgrades were reshaped to grade 
and section, and rolled with a lighter 
rubber-tired roller 

The heavy-duty 
sists of 10 in. of bituminous con- 
crete on 10 in. of selected subbase 
material. Thus, the 20-in. pavement 
placed in 1959, had an additional 
5-in. course of select gravel material 
with the original pave- 
The 3-in. bituminous 
concrete surface employed crushed 


pavement con- 


compared 
ment section 


stone aggregate and was placed in 
The 7-in. bituminous 
concrete base course used a pit-run 


two courses 


gravel and stone screenings as the 
aggregate, and was placed in three 
courses. The 10-in. selected subbase 
material was placed in two layers, 
each of which was required to be 
compacted to 100 percent of maxi- 
mum density at optimum moisture 
content and proof-rolled with two 
coverages of the 100 ton supercom- 
pactor The selected 
terial, obtained from the site, was 
equired to have a liquid limit not 
exceeding 25, and a plasticity index 
of not more than 6 for material 
passing the No. 40 sieve. Under Con- 
tract No. 21, the heavy duty asphalt 
pavement cost $3.50 per square yard, 
economical for a 


subbase ma- 


which is quite 
pavement with the known capabili- 
ties of the one constructed. Table 2 
shows pavement material data 


Future Plans 


Plans are currently being made to 
certain additional facili- 
Other improvements 
contemplated for several years in 
the future are being processed at 
the present time. The determining 
factor in scheduling such construc- 
tion rests with the increase in traffic. 
The increase in regularly scheduled 
flights, both jets and other-type 
planes experienced during 1959, was 
considerable, and indications are 
that many additional flights will be 
scheduled this year. With this po- 
tential business in sight, it appears 
that construction activity will be 
mandatory to maintain Friendship’s 


construct 
ties this year 
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2—1959 CONTRACT PAVEMENT SPECIFICATIONS 


Percent Passing 





Selected Subbase 
Material 


100 


. 

ys 70-100 
\%” . 

%” 32-70 
*4 : 
*10 

*40 5-35 
*80 

*200 0-10 


item 


Asphalt Cement 
Asphait Penetration 
Lab. Density 
Marshall Stab. 
Straight Edge %” in 10 
Thick. Tolerance - 


100% 


Bituminous Concrete 


Base - 7” Surface - 3” 


Specification 


4-6% 5-7.5% 
100-120 100-120 
92% 98% 
1000 15 
%” in 16 Ye” in 10 


- 4 





‘first” in facilities. The 
below lists, in the order in which 
they will be undertaken, the im- 
provements planned for the immedi- 


summary 


ate future 

1. Construct light-duty bituminous 
blast pads at both end of East-West 
runway 

2. Provide additional gate 
tions in front of the Terminal Build- 
ing 

3. Extend Northwest - Southeast 
runway approximately 2,000 in a 
north westerly direction, and extend 
taxiway to reach the new terminus 

4. Extend same runway approxi- 
mately 1,000’ in south easterly di- 
taxiway to 


posi- 


extend 
accommodate it. (The completion ol 
this project will give Friendship an- 
other runway in excess of 9,400 ft 
long that can large jet 
planes.) 

5. Construct a 10,200 ft. runway 
parallel to No. 3 above and east of 
control tower, with companion taxi- 
ways and holding blocks 

The Master Plan for Friendship 
Airport, conceived more than ten 
years ago, now permits the Airport 
to grow and to expand its services 
and facilities in an orderly and eco- 
nomical manner. Naturally, some 
revisions have been made, but the 
site location, property required, po- 
sition and future extension of run- 
ways, and zoning regulations were 
incorporated in the 


rection, and 


handle 


foreseen and 
original project. 


luding de- 
ymnstruction 
Friendship 


requirements in 


Sound engineering, 
sign, specifications, and « 
controls are helping 
meet its expansion 
First, the pavement in- 


stalled over ten years ago requires 


two ways 


very little attention and expense to 
maintain, hence monies for capital 
improvement do not have to be di- 
Second, the 


heavy-duty 


verted for maintenancs 
economical cost of the 
bituminous concrete pavement with 
its proven periormance record 
means that the Airport is getting 
the most paving 


square yaras ol 


possible from its available construc- 


tion funds 


@ UNSUITABLE detected 
during compaction or by boring were 
removed to 4 feet below the subgrade. 


materials 
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AVEMENT EpGE MAINTENANCE 











B. W. DAVIS 
State Maintenance Engineer 
North Carolina State Highway 
Commission 


COMBINATION of corrective 

and preventive maintenance by 
strengthening the edge of a bitumi- 
nous surface treated pavement with 
a ribbon-type reinforcement of 
sand asphalt is shown by the accom- 
panying pictures of a job on a 
secondary road in Sampson County, 
North Carolina. The patch mixer 
and strike-off spreader were pulled 
in tandem by a 2-ton dump truck. 
Similar edge-reinforcing jobs have 
been done in other North Carolina 
counties with materials ranging 
from a sand seal to bituminous mix 
prepared in a hot-mix asphalt plant 
The pre-mixed material is recom- 
mended for this type work when it 
is available. The use of a pre-mixed 


MATERIAL 


Pit Sand 
Asphalt (RC-2) 


Total 


EQUIPMENT: 
Model 


3.5-ton roller 


2-ton truck 
Strike-off spreader 


Total 
LABOR: 


Truck Driver 


Total 


Note: Daily produ 


ft.) wide, equalled 


700 Littleford Mixer 
600-gal. utility distributor 


Maintenance Forernan |! 


Machine Operator |! 


Asphalt includes 52 


Daily and Unit Cost Record 


Quantity Unit Cost 


35 tons $0.10 
760 gal. 0.10 


Extension 
$ 3.50 
76.00 


Rental Extension 


$318 per mo 
| Bi ly 
210 


195 
18 


Number 


Rate 
$364 per mo 
a 
319 


Number 


l 
2 
4 


GRAND TOTAL PER DAY 
UNIT COST PER SQUARE YARD 


25 on one © ige 


tion of approximately miles 
2644.4 sq. yds. Dai rates figured at 1/18 o 


in mix and (0.1 gal 


ly 
. , eas 
> gal 235 gal sy ise 


I 





material from central mixing 
plant will daily 
production in linear feet of ribbon- 
type reinforcement and the 
cost per square yard. 

The strike-off spreader 
Sampson County 
8-in. drag blades 
equipment but 


a 
the cost data at a 
$1.00 per day. Sev 
the North Carolina 


greatly increase 


reduce 


ers similar to the u 
pictures. 


The ribbon-type 


used in 
home-made 
It 


shown 


is 
from is non- 
in 


rental is 


: ©. 


@ RIBBON-type edge reinforcement being placed along the 
shoulder of old highway using Littleford trailer-mixer unit. 
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Commission have strike-off spread- to « 


ment is recommended for use where wv from 


Ww eak - 
This 


used 


nominal cost of pavement edges show sign 


f 
} 


districts of ness or possible { 
} 


eral future taliure 
State of 


rrect a difference 


between 


Highway t program can also be 


ype 
elevation 
old pavement and a 


» the widened 


d by 


nit shown in the an 


widened section wher 


edge reinforce- section lepresse settlement 


other cause 


@ OPERATIONS of placing and rolling ribbon-type edge re- 
inforcement are shown here, with mixer, strike-off and roller. 
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DESIGN and CONSTRUCTION 
of Small Dams 


CARL A. ELSEA 


Hydraulic Engineer, 
Soil Conservation Service, 
Sioux City, lowe 


MALL DAMS have been in use 
in the Midwestern states since 
the early settlers arrived. Probably 
their first use was to store water 
for power to turn the old mill 
wheels. These mill ponds were also 
used to supply water for livestock 
and for domestic use. In addition, 
they provided excellent recreation 
areas 
As the country became more 
thickly settled, individual farmers 
and ranchers began using small 


dams in intermittent streams to store 
spring runoff for stock water and 


irrigation. When farming became 
more intensified and gully erosion 
became a problem, small dams were 
used effectively to combat this type 
of erosion 

During this early period of agri- 
cultural development of the Mid- 
west, competent technical assistance 
was expensive and most often not 
available. This resulted in haphazard 
design and construction of small 
dams, many of which failed with 
the first storm. However, many of 
them were good for several years 
and served their builders well. 

When the Soil Conservation Serv- 
ice came into being in the early 
1930's, it provided farmers and 
ranchers much needed technical as- 
sistance in the design and construc- 
tion of small dams. As the soil and 
water conservation program devel- 
oped, better design criteria and con- 
struction methods found 
through research and development. 
Now this service is available to all 
areas of the United States and its 
territories that are organized into 
Soil Conservation Districts. 

Land owners singly or in groups 
may request assistance from the Soil 
Conservation Service through their 
own Soil Conservation District. 
When a request for a dam or a series 
of dams is received, a preliminary 


were 


investigation is made to determine 
whether good conservation prac- 
tices are in operation or planned in 
the watershed above the proposed 
dam. Good practices include ap- 
proved crop rotations, terracing, 
contour farming, good pasture and 
timber land management. 

The design and construction of 
small dams in the Midwest vary 
somewhat with rainfall, soil type 
and topography. Typical examples 
of the methods used in the Little 
Sioux River basin in Northwest Iowa 
will be considered. 

The construction program was 
started in the Little Sioux River 
Basin in 1946. The Soil Conserva- 
tion Service has assisted with the 
design and construction of 190 de- 
tention structures, 120 drop spill- 
ways, and 54 chutes. 

This program was authorized by 
the Flood Control Act of 1944, Pub- 
lic Law No. 534, 78th Congress. 


Preliminary Investigation 

In this area the preliminary sur- 
vey usually consists of obtaining 1) 
The size of the watershed in square 
miles; 2) the soil type and slope of 
the various parts; 3) the land use 
and conservation practices; 4) a 
profile of the main waterway flow 
line and banks; 5) a topographic 
map with 5-foot contour intervals 
of the areas where dams may be 
located (the water storage area is 
included on this); and 6) one or two 
cross-sections at the possible dam 
sites. 

With this information, the design 
engineer makes an estimate of the 
cost of the project. This cost is com- 
pared with benefits that may be ex- 
pected from the finished project. 
Those benefits usually include flood 
prevention; soil erosion reduction; 
reduction of gully erosion damage to 
agricultural lands, farm buildings, 
farm crossings, and road bridges; 
reduction of the hazard of livestock 
loss; and reduction of sediment 
damage to farm crops, drainage 
ditches and roads. Monetary evalu- 
ations are made of these benefits to 


determine the economic justification 
of the installations. 


Detailed Survey 


A more detailed survey is neces- 
sary before final design is possible. 
This includes establishing a base 
line perpendicular to the center line 
of the proposed fill. It is often neces- 
sary to establish an offset line paral- 
lel to the base line. Cross-sections 
are taken perpendicular to the base 
line so that the volume of fill can 
be computed by the end area meth- 
od. A few cross-sections are taken 
in the storage and borrow areas. The 
base line and cross-sections are plot- 
ted on the original topographic map. 
A detailed profile of the flow line 
and bank are developed from the 
detailed cross-sections. 

A foundation investigation is 
made at each dam site. In the deep 
loess area this usually consists of 
soil borings in the area that will 
support the dam and in the borrow 
area. The borings may be from 5 
to 45 feet deep. Samples are saved 
at approximately 5-foot intervals in 
each hole. A mechanical analysis is 
made and natural moisture is de- 
termined for each sample. The 
liquid limit, plastic index, and mois- 
ture density relationship are de- 
termined for material that may be 
used in the fill 


Flood Routing 


In order to design a detention 
dam it is necessary to know the 
following: 1) The height of the dam; 
2) the elevation of the inlet and 
outlet and size of the conduit or 
principal spillway through the dam; 
3) the elevation of the emergency 
spillway; 4) the area and volume of 
the temporary storage; and 5) the 
required sediment storage. 

The first four of these items are 
determined in part by flood routing 
a typical 6-hour storm for the se- 
lected frequency. The frequencies 
used in this area are 25-year, 50- 
year, and 100-year. 

The first step in flood routing a 
storm is to determine the inflow 





@ BEFORE: Farm buildings shown in the background are 
being endangered by erosion. The gully shown is 30 ft. deep. 
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constructed with 2%:1 sideslopes, 
and an 8-ft. berm is placed at the 
inlet of the principal spillway on 
the upstream side. If the dam is 40 
feet more in height, an 8-foot 
berm is placed on the downstream 
face near the center of the slope. 
Top width is 14 feet if the dam is 
25 feet high. The surface 
of the finished dam is fertilized and 
seeded with a permanent grass mix- 


or 


or more 


ture 


Principal Spillway 
for Detention Dams 


The through the earth 
dam is also known as the principal 
spillway. The are 
usually reinforced pipe 


conduit 
smaller sizes 
concrete 
The most common sizes are from 15 
to 42 inches. Fo: 
lithic reinforced 
The size = con 
wive the desired 
The prir 


inlet a 


lar ger sizes, mono- 
used 


to 


concrete is 
luit is selected 
discha 


pal spillway 


ge 
consists of 
outlet 
general 


bar el and an 


The 


use are the box drop and the hooded 


two types of inlets in 
types The box drop inlet is usually 
rete box with the 
into one at the 
The box has an anti-vortex wall on 
the the fill to 
prevent a vortex from forming above 
the inlet. The 
inlet is to ir 
enters the 
The 


1 
velopment ar 


conduit 


a com 


built side bottom 


side next to earth 
purpose of the drop 
that enough water 


to make it flow full 


hooded inlet is a recent 


pipe 

de- 
1d has been used most- 
metal The 
ynduit is cut at an angle 


ly on smal inlet 
end of the 
with the point on the top of the pipe 
From this point 


bottom at a 


pipe . 


the cut slopes to 


the distance three- 


fourths of a diameter from the end 
This type nlet 
luit to flow full with a head of 
about 13 diameters, depending on 


the slope [ I conduit A 
the 


will cause the con- 


steel 
the 
x from form- 


fastene ) top of 


plate is 
hood to preve nt a vort 


} 


ing above the inlet 


The bar el 


the toe of the 


inlet 
fill. It 
r-tight 
full 
one 
the 
below 
The outlet; 
outlet and 3) the 
energy dissipator. The cantilever 
outlet is pipe conduit 
when the stream bed is considered 
stable or slightly erosive. This con- 
sists bent at the 
toe of the fill with the conduit rest- 
ing on it and extending for a mini- 
mum distance of 8 feet below the 
toe of the fill The chute outlet is 
used when there is a possibility that 


extends from the 
earth 


wate 


to near 
constructed with 
joints and must not leak 
The outlet is 
of three types depending 
bed 


cantilever 


under 
pressure usually 
on 
condition of the stream 
the dam: 1) 
2) the chute 


ised on a 


of a constructed 


PUBLIC WORKS for June, 1960 


the stream below may silt up or be 
filled to a higher grade. In this case 
the principal spillway barrel is ex- 
tended out of the fill at a safe ele- 
vation above the expected fill and 
a chute is constructed to carry the 
discharge water from the barrel to 
the stream bed the of the 
earth fill 

The outlet usually the 
monolithic reinforced concrete spill- 
way is the energy dissipator. In this 
type a system of blocks is con- 
structed on the floor of the outlet 
These blocks are of a size and height 
and arranged to reduce the velocity 
of the before it the 
stream below 

One 
earth 


at toe 


used on 


water enters 


for 


of 
dams is overtopping 
runoff. It 
to build a 


and principal spillway large enough 


cause failure small 
during 
storm not be 


major may 


economical small dam 
to handle the largest possible storm 
The problem is best solved by de- 
signing the principal spillway on the 
to handle a storm that may 
once 25, 50 100 years, 
depending on the size and the de- 
of hazard of failure, 
and then adding an emergency spill- 


dam 


occul in or 


gree in Case 


the outside of the principal spillway 
or conduit. It may be through the 
compacted fill or through the origi- 
nal ground under or in the abutment 
of the dam. If this seepage reaches 
the downstream face of the dam, it 
can cause erosion and sloughing and 
eventual failure. Seepage through 
the original ground may sometimes 
be prevented by a core trench filled 
with 
along the conduit is controlled by 


impervious material. Seepage 
use of anti-seep collars. These col- 
lars are fastened to the conduit with 
watertight In addition to 
these precautions, a toe 
system is installed in all dams in 
the Little Sioux River Basin. The 


of 


joints 
drainage 


toe drain usually consists a 6- 
metal 
pipe by 3'4- 
ft. trench backfilled with a mixture 
and gravel. This 
of 40 feet 
usually parallel to the centerline of 
the fill. It is about 
third the the 


the downstream slope to the 


inch perforated corrugated 


embedded in a 3'%-ft 
of sand ' 
. . pipe is a 


minimum long and is 


located one- 
toe of 
inlet 


has a 


distance from 


of the principal spillway. It 
pipe outlet to a point below the toe 
of the downstream slope 
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@ FLOOD ROUTING for the Lum Hollow subwatershed example discussed in the 
text. Peak temporary storage of 182 acre-feet occurs when outflow equals inflow. 


runoff there 
the 
dams 


usually a 


what 
of 

earth 

spillway is 


to handle 
may be in 
For 


emergency 


way 
design 


the 


excess 
storm small 
vegetated channel constructed at th: 
end of the dam to carry the excess 
runoff around the 
charge it without 
embankment 
Another common cause of failure 
of earth through 
the embankment. It be 


dis- 
the 


and 
to 


dam 
damage 


dams is seepage 


may along 


there 
ucted 
stabiliza- 
be a 


In soil conservation work 


many 


are small dams ynstr 
for the purpose 
tion. There 
permanent pond above these dams 
The spillway this 
structed to carry the peak flow of 
the These spillways 
are constructed of rein- 
forced concrete. There are two types 
If the fall through 
about ten feet 


of grad 


may or may not 


for type is con- 


design storm 
usually 
in general 
the 


use 


structure is or 
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more, the chute type is used, but 
if it is less than ten feet, a drop 
spillway is used. 

The chute consists of an inlet, 
the channel and the outlet. The in- 
let is constructed as a weir of a 
size that will carry the peak flow 
of the design storm. The channel 
is rectangular in shape and is con- 
structed on a 3:1 slope. The outlet 
generally is constructed as an 
energy dissipator to reduce the 
velocity of the water as it enters 
the stream below. 

In the drop spillway the inlet is 
a weir designed to pass the peak 
flow of the design storm. The out- 
let consists of a floor or apron, side 
walls and an end sill. The water 
passes through the weir and falls 
to the apron and passes over the 
end sill into the stream below. The 
wing walls are flared out at a 45 
degree angle at the outlet. This 
prevents eddies from forming along 
the stream banks near the outlet 
and prevents erosion of the down- 
stream channel banks near the 
structure. 


Typical Examples 

A typical detention-type dam is 
located in Lum Hollow subwater- 
shed five miles northwest of Smith- 
land, Iowa. 

Total Runoff in this section is 
based on a total rainfall for a six- 
hour period as follows: For a 100- 
year storm 48 inches, a 50-year 
storm 4.4 inches and a 25-year storm 
3.9 inches. These values were ob- 
tained from a study of the U. S. 
Weather Bureau reports and from 
rainfall records kept by the Soil 
Conservation Service. Research by 
the Soil Conservation Service has 
determined what runoff to expect 
from storms of the above intensities 
The infiltration rate is high and the 
runoff rate is low from fields where 
vegetation is heavy and from fields 
that are terraced or contour farmed 
This is because vegetation, contour 
farming and terracing hold the wa- 
ter on the soil longer, thereby in- 
creasing the total infiltration. 

Considering the example of the 
detention structure in the Lum 
Hollow subwatershed: The drain- 
age area is 951 acres. There are 548 
acres of cropland with the expected 
predominant 3-year rotation of corn, 
oats and meadow, and contour farm- 
ing. There are 380 acres of perma- 
nent meadow and pasture with 238 
acres level terraced. There are 23 
acres of buildings, lots and roads. 

For a 100-year storm with 48 
inches of rainfall we estimate that 
the runoff will be 3.03 inches from 
the cropland, 2.54 inches from the 
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@ SPILLWAY with energy dissipator on outlet. Collars prevent seepage. 
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@ BOX-INLET drop spillway. This type of spillway is preferred 
for dams when fall through the structure is less than 10 feet. 


permanent meadow and pasture and 
3.38 inches from the buildings, lots 
and roads. This results in 2.84 inches 
for the entire watershed. 

Of the 951 acres 238 acres are 
terraced with level terraces with a 
holding capacity of 1.0 inches of 
water. The resulting runoff from 
this terraced area is then 1.84 inches. 

The unterraced area of 713 acres 
has an estimated runoff of 713 x 
2.84/12 = 168.7 ac. ft. and the ter- 
raced area of 238 acres has an esti- 
mated runoff of 238 x 1.84/12 
36.5 ac. ft. Total runoff for the wa- 
tershed of 951 acres during a 100-yr 
storm is thus 205.2 ac. ft. 

The peak inflow is 1,450 cfs. Near 
the end of the storm there are 182 
ac. ft. of temporary water storage. 
Maximum stage above crest is 12.1 
feet. Freeboard at this stage is 2.4 
feet 

Sediment Yield. Research by the 
Soil Conservation Service has de- 
termined what soil movement to 
expect from each type of soil during 
a year of average rainfall. The crop 
rotation and resulting vegetative 
cover is a controlling factor in soil 
loss because much more soil is lost 
from a clean tilled field than from 
the same field in meadow or good 
pasture. Farming practices are a 
controlling factor because much less 
soil is lost from a field that is con- 
tour farmed or terraced than from 
the same field that is clean tilled 
with straight rows 

Considering the typical detention 
structure in the Lum Hollow sub- 
watershed, the estimated sediment 
accumulation in the next 50 years 
is 56 ac. ft. This was determined as 
follows: Land use of the 951 acres; 
548 acres corn, oats, meadow, rota- 
tion, 10 percent average slope, 260 
feet average length; 403 acres per- 
manent meadow, pasture and mis- 
cellaneous; 238 acres are level 
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terraced. Calculations for sheet ero- 
sion are given in Exhibit 1 

Gully erosion is considered negli- 
gible because it is assumed that 
there will be no active gullies de- 
veloped within the watershed with- 
in the next 50 years. 

Of this sheet erosion of 5,591 
tons/sq.mi/yr. only a part will 
reach the detention pool. Some will 
be deposited at the lower end of 
the steeper slopes and at other 


@ CHUTE-TYPE spillway. Inlet weir is designed for peak 
flows. Note energy dissipator at toe and flared wing walls. 


places where the velocity of the 
runoff water decreases. The factors 
to consider in calculating the 
amount to be deposited in the de- 
tention pool are (1) size of the 
watershed (2) period of time con- 
sidered (3) total erosion (4) the 
capacity of watershed ratio or total 
storage (temporary water storage 
plus sediment storage) divided by 
area of watershed in sq. mi. The 
(Continued on page 194) 





Portion of 


Land Use Watershed 


Clean-tilled 
pote 365 
Small grain 951 


Other Use 
Including 586 
Rotation Hay 951 


Exhibit 1—Calculation to Determine Sheet Erosion 


Rotation 
Factor 


1.5 9,350 


Unit rateof Total Tons 
Sheet Erosion Per. Sq. Mi 
Tons/sq.m./yr. Per Yr. 


5,376 


x 350 215 


Total sheet erosion 








where 


life, years 
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Exhibit 2—Calculation of Sediment Deposited 
Ss == 100W? 7604 T° TSe7 E! 0545 (Cc, wy)? 3701 817.9 

= total tons of soil deposited 

= net drainage area, sq. mi. 


rate of erosion, tons/sq. mi./yr. 
C,/W = ratio of watershed capacity, acre feet total storage ca- 
pacity per sq. mi. of drainage area 

The above formula may be applied to the detention structure in the 
Lum Hollow subwatershed to determine the sediment accumulation. 
Here the net drainage area, W, is 971 acres or 1.486 sq. mi.; design 
life, T, is 50 years; and the rate of erosion, E, is 5,591 tons/sq. mi./yr., 
as determined in Exhibit 1. C,, the total storage capacity, consists of 
temporary water storage plus sediment storage. The latter is assumed 
to be 70 acre feet and the maximum temporary water storage is 182 
acre feet; hence C, = 182 + 70 = 252 acre feet. By substituting in the 
formula it is determined that the total soil deposited is 73,180 tons. 

The specific weight of sediment in a detention pool is considered 
to be 60 Ibs. per cu. ft. Then the volume required for 73,180 tons is 
73,180 x 2,000/60/43,560 = 56 ac. ft. 











MULCHING 
SEEDED AREAS 


WILBUR J. GARMHAUSEN 
Chief Landscape Architect 
Ohio Department of Highways 


ULCHING first became an im- 

portant part of Ohio's success- 
ful highway seeding operations in 
1938. The previous year a disastrous 
Ohio River flood forced the highway 
department to do extensive repair 
seeding operations at a time othe 
than the accepted seeding 
dates. In order to protect these new- 
ly seeded areas a straw mulch was 
placed over them. We recognized 
that a good turf could be established 
without the use of top soil if fertiliz- 
ers and lime, when required, were 
used along with the mulch. However: 
it was necessary to keep this mulch 
“in place” against wind, rain and 
backlash of traffic movement until 
such time that the turf had become 
established. Just how this was to be 
accomplished no one knew exactly 
and so followed a period of trial and 
error. 

At first branches or boughs from 
saplings were laid along the berm 
of the road. This method was suc- 
cessful only directly beneath the 


good 


@ MULCH reduces erosion, as is shown by this picture. Area at left was not pro- 


tected. Mulch lessens evaporation, keeps the 


branches. It made the roadside un- 
sightly and in some instances cre 
ated traffic hazards. Soi] was tried 
next. Scattering the soil over the 


straw kept more of the straw in 


~ 


@ THICKER layer of straw is necesssary if the project is to go through a dormant 
seeding period. After germination, refertilization of the area will be necessary. 


100 


seed bed loose and adds organic matter 


place than the branches had but 
this was a slow and costly procedure 
and there was no assurance that just 
the right amount of soil would be 
used to cover an area. It was found 
that the distribution was very un- 
even and in most instances too 
heavy an application had been made 

The next step was to devise a very 
detailed arrangement of twine which 
was kept in place by wooden pegs 
and wire staples. This was used to 
tie down all of the mulch not only 
on the berms but also all slopes 
ind ditches. This practice 


epted in our present adside seed- 


is still ac- 


ng specifications, but is generally 
ised by the seeding contractor only 
on very small projects or in spec ial 
places 
Mulch soon became in accept | 
part of Ohio's roadside seeding prac- 
tices. It remained fo is to apply 
secure by more efficient and 
conomical methods through me- 
hanization. Our first was the 
ise of a sheepsfoot roller over the 
newly mulched areas to punch the 
straw into the soil. While this 
could not feel that 


it was efficient since much of the 


opera- 


tion did help, we 


straw was still not secured. We also 


experimented with a farm-type disk 
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to incorporate sufficient mulch into 
the soil to hold it in place. In order 
to make this operation successful a 
loose seed bed had to be prepared 
and the straw used had to be of 
such quality that it would not be 
cut In two 

Still not satisfied, we began to use 
a rotary-type mixing machine 
(which in effect is a large rototiller) 
to incorporate sufficient soil into the 
mulch to keep it in place. The ma- 
chine was usually set so that it 
would cut into the seed bed to an 
average depth of one inch which was 
sufficient to secure the straw. Our 
first projects were fraught with con- 
cern as to what the cutting of one 
inch would do to the seeds. Results 
definitely proved that the seed bed 
was left sufficiently loose and that 
seed germination was not hampered 
and good stands of turf were ob- 
tained 

A series of experiments were also 
tried using asphalt to keep the straw 
in place. The first method was to 
spray a light application of the as- 
phalt over the straw, either by a 
straight line application or by a 
wavy cross pattern. We used cut- 
back asphalts (RC-1, RC-2 or RC- 
3) or emulsifiable asphalts, (RS-1, 
RS-2 or MS-2) depending upon the 
availability of the material. A plain 
asphalt mulch is now carried in our 
specifications. After proper soil 
preparation, seeding, fertilizing, roll- 
ing and watering, a thin film of as- 
phalt material is sprayed onto the 
seeded area at the rate of 0.2 gal. per 
sq. yd. and at a temperature not to 
exceed 150°F. It is used in special 
areas to hold the soil in place until 
the seed germinates and the seed- 
lings break through the asphalt cov- 
ering. It is useful where the danger 
of fire is a consideration or where a 
straw mulch would be hard to keep 
in place because of pedestrian traf- 
fic or other factors. This practice has 
its limitations if the seeding is done 
so that it will have to carry over 
winter. The asphalt breaks down 
and allows erosion to take place be- 
fore turf can be established. It is 
very satisfactory when used during 
the summer months. 

As the value of mulching in road- 
videly 
recognized it was apparent that the 


side erosion control became 


slowness and costliness of operation 
limited its widespread use. This lim- 
itation was overcome by mechaniz- 
ation of mulching operations as 
mulch blowers of various kinds were 


dev eloped 


Equipment Development 


The earlier machines were glori- 
fied silage cutters with the cutter 
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blades removed. While they put the 
mulch on the seeded areas and in- 
creased the daily output of mulched 
areas, aS many men were used to 
break up the bales of straw and feed 
the machine as were used in hand 
applying mulch. 

Modern equipment in one opera- 
tion covers the seeded areas evenly 
and economically with straw mulch 
and simultaneously sprays the 
mulch with an asphalt emulsion that 
provides a tack to the straw which 
keeps it in place. Not only does this 
machine cut costs but shorter straw 
from modern combines can be used 
since the blower method results in 
an interlocking of mulch particles 
and gives a smooth uniform appli- 
cation that is not possible by hand 


reduces evaporation; it keeps the 
seed bed loose and at a more even 
soil temperature; and it eventually 
adds organic matter to the soil 
Mulch shades the seedlings allow- 
ing some sunlight to penetrate and 
air to circulate and it encourages 
and hastens native growtn in areas 
that have not been seeded 


Other Mulches 


Besides grain mulches, many oth- 
er kinds of mulching material have 
been used. Baker Bark, Pay Gro 
(lumber and pulp mill by-products 
of bark or bark and slabwood) and 
other types of mulches of sawdust 
ground corncobs, latex and plastic 
products are applied. Some of these 


mulches are used only 


@ LATEST method employs a power mulcher which not only covers the seeded creas 
evenly and economically, but also spra,s the mulch with asphalt emulsion as a tack. 


Straw mulch was first used on 
highway seeding to protect those 
areas from erosion. We have con- 
tinued to use it because it has suc- 
cessfully extended our seeding sea- 
son. As highway construction proj- 
ects are completed at all times dur- 
ing the year, we have allowed seed- 
ing to be done at any time of the 
year that a proper seed bed can be 
secured. Usually a thicker amount 
of straw is required if the project is 
to go through a dormant seeding 
period. After germination a re-fer- 
tilization of the area is necessary 
Results are sufficient to offset hold- 
ing the contract open until the most 
reliable seeding season 

Enthusiasm for the use of mulches 
is apparent in many sections of our 
country. The best thinking has 
agreed that mulch is of great bene- 
fit because it reduces erosion; it 
reduces the force of raindrops; it 


localities bec ause ol cost and avail- 
A number of new synthetic 
mulch, 


ability 
muk hes as well as a papel 
now available, are worthy of con- 
sideration. Hay mulch has given 
very good results especially when 
clover or crown vetch hay has been 


used This 


which still contains some seed is 


mature threshed hay 
spread over areas that need re-seed- 
ing or fortifying to provide the typ« 
of cover desired. It has the advan- 
tage of combining several operations 
in one besides providing its own 


seed inoculant. Fertilization is al- 


ways recommended with this type of 
mulching 


Mats ol 


been used in special areas such as 


various materials have 


steep slopes which are inaccessible 
to mechanized equipment and too 
steep to work by hand labor. Some 
of the mat-type erosion control ma- 
terials we have tried are straw mats, 
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erosion netting, wire mesh and grass 
mats. 

All mulching methods have not 
been satisfactory. There was the 
case of an early synthetic resin that 
didn’t work in practice. In theory it 
was hoped to be a one-time applica- 
tion operation in which the resin, 
seed and fertilizer were suspended 
in water and then sprayed on the 
area to be seeded. The resin was to 
form a thin film over the soil to pre- 
vent erosion and to serve as a cover 
for the seed until it germinated 
The reason for its failure was that 
this particular resin dried out the 
top inch of soil, allowing no mois- 
ture for the seedlings which conse- 
quently died. We also have had our 
problems with vegetative mulches 
One of our earlier concerns was 
that of the vegetative mulch catch- 
ing on fire. That danger is always 
present although through the years 
of using mulch, experience seems to 


indicate a lesser fire hazard than 
first thought. It might be said that 
vegetative mulches have other dis- 
advantages such as becoming a 
haven for insect pests and also a 
source of weeds. Another problem 
is that before it decomposes suffi- 
ciently to become organic matter it 
uses nitrogen from the soil and gen- 
erally decreases the amount of ni- 
trogen available for turf establish- 
ment. This we counteract by the ad- 
dition of a higher nitrogen analysis 
fertilizer. 
Ohio Specifications 

Wheat straw is the most widely 
used mulch in Ohio because of its 
availability and length. We have 
found that the longer straw stays in 
place the better. Straw can be bought 
in quantity in bales which are easily 
transported, stored and handled 

It is hard to reach a satisfactory 
uniform recommendation on the rate 


of application of straw mulch due 
to the variation in condition of the 
straw plus the physical conditions 
of soil and temperature. Our speci- 
fications call for application of one 
and one-half to two tons of straw 
per acre or application two inches 
in depth (loose measurement). It is 
up to the Division Landscape Archi- 
tect to advise the contractor what 
rate is required for the particular 
roadside conditions 

As new types of mulches and 
new equipment are developed who 
knows what material or method may 
be devised that will be entirely dif- 
ferent from anything tried to date 
With what has transpired in the 
past and the hope the future holds, 
I am sure that techniques will im- 
prove and satisfactory protection 
will be provided for our seeded 
areas so that our roadsides will be 
pleasing and truly the front yard 
of our State 
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SIMPLIFIED 
SEWER DESIGN. 


BOUT three years ago we 

worked out a method of sim- 
plifying our sewer design which 
has proven quite effective and prac- 
tical. We have used it to extend and 
modify our storm and sanitary 
sewer systems with a considerable 
saving of time, both in original de- 
sign and checking of the existing 
system. 

The idea is simply equating area 
to quantity of both sanitary and 
storm flow and superimposing the 
information on any one of a number 
of sewer design charts, slide rules 
or nomographs available. Perhaps 
a similar system has been developed 
in a number of communities; how- 
ever, the system is new to us and 
possibly can be of help to someone 
else. 

We selected a diagram based on 
Kutter’s formula n=0.013 as it 
seemed to suit best the type of ma- 
terial, velocities and sewer sizes 
with which we expected to work 
and is easy to use. 

As in most communities of similar 
size, we are limited by budget to 
two professional engineers. Outside 
consultant advice is obtained only 
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R. B. STEYTLER 
City Engineer, 


Erie, Pennsylvania 





when a clear cut need is established 
For the everyday work of revamp- 
ing and extending our sewer system, 
it became imperative to give our 
draftsman a method less compli- 
cated than standard design proced- 
ures and, more important, one that 
is not based on an uneducated guess 
of what future development might 
occur in our undeveloped drainage 
areas. 

The history of Erie’s growth points 
up the problem of the need for 
adequate design. The original area 
of the City was successively doubled 
in 1848, in 1870 and in 1919. A con- 
sistent increase in population up to 
the present time has followed these 
patterns. 

A study of the sewer system 
shows that an effort was made 
through the years to guess the cor- 
rect sewer sizes; however, reports 


made by consulting engineers in 
1930 and 1951, showed portions of 
the original sewer system to be of 
inadequate capacity. A post card 
survey in 1951 revealed areas sub- 
ject to flooding and backing up of 
sanitary sewage throughout the city, 
but most of them were concen- 
trated at the low areas around the 
original city limits 

It is fairly obvious that the early 
designing did not take into consid- 
eration the future potential of the 
drainage areas; probably the sewers 
were designed to accommodate only 
immediate needs 

Before I am accused of pointing 
a finger at my home town or our 
early engineers, let me say that his- 
tory reveals this situation to be 
pretty common. The same problem, 
only more intensified were apparent 
in London and Paris in the middle 
1800's and text books show that the 
adequacy of the famous sewer sys- 
tem in Hamburg, Germany is mostly 
the result of a large fire which de- 
stroyed the older section of the city 
and allowed for the replacement of 
yf the existing underdesigned sewer 


system. 
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NOTES: Based on Kutter’s Formula n—0.013 
Minimum rainfall 2.1 inches/hour (15-year) 
Minimum sani.ary sewage 250 gallons/ capita/day 


DO NOT USE FOR: 1. Drainage areas where length is less than twice the 
width; 2. Excess runoff from paved parking lots or large roof areas 
3. Industry using excessive water 


USE FOR: 1. All domestic areas; 2. Commercial and light indus_rial 
areas with sufficient lawn area to retain storm water 
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EXAMPLE A: 


Given: 25-acre storm drainage area in 
width ratio 3 to 1; 1 percent slope 


Read from chart: Use 27-in. sewer. (Velo 


EXAMPLE 8B: 


Given: 100-acre area; width 1500 ft.; s 
sewer size 
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Read from chart: Sanitary sewer size between 10 and 12 ins.; use 12-in. 


@ in residential propery; length-to 
ope. Find storm sewer size EXAMPLE C: 
Given: Same area as Example B. Find storm sewer size. 
(Velocity is nearly 8 ft./sec.) 
Note: Length is less than twice width, therefore consider two 50-acre 
areas. As read from scales on chart, flow from 50 acres is about 55 
Rs clepe GS percent. Fad sanlteny cfs. Total design flow will be 110 cfs. 
Read from chart: Storm sewer size between 48 and 54 ins.; use 54-in 








In developing a standard design 
for all sewers we must realize there 
are certain fallacies in the procedure 
and correct for them. The coeffi- 
cient of storm runoff, population 
densities, industrial loads and con- 
centration 
factors. Our main argument to offset 
these factors, which are individual 


times are all variable 


in each separate design, is that we 
do not know what future use will be 
made of our undeveloped areas even 
if we should design each sewer sep- 
Further, in using a mini- 


for sanitary sewers 


arately 
mum 8-in. size 
and 12-in. for storm sewers, we can 
increase capacity materially with 
only a smal] increase in cost. This 
leads to a tendency to overdesign. It 
but the 
building of one large shopping cen- 
ter or a larger water using indus- 
try near the top of one of our drain- 
age basins in the future would cost 
considerably more in sewer replace 
ment than any present overdesign 

The storm sewer design is based 
on the rational formula Q Aci 


n which the quantity of storm run 


may be called wasteful 


off in cfs Ls considered tne produ t 
f the area of the watershed 
acres: the coefficient of runoff, » 
is a measure of the amount of rain- 
fall that enters the sewer: and the 


intensity of rainfall in inches per 
hour for the period of time required 


for the water in the drainage area to 


enter and fill the sewer at the point 
of design 

As an example, for an area 
two acres with a coefficient of rut 


assumed that 


off of 0.3, it may be 
a minimum of eight minutes is re- 
quired for the storm water to col- 
lect in the system from the first 
acre; and assuming a 
5 fps for an acre of ground about 
150 ft. by 300 ft., one minute is the 


for the 


velox ty f 


length of time 
water to travel through the storm 


necessary 


sewer. On our rainfall intensity 
chart, this nine-minute concentra- 
tion time indicates an intensity of 
5.4 inches of rain per hour at a 
15-year frequency. The resulting 
calculation of Q is 2 x 0.3 x 5.4 o1 
3.24 cfs 

In developing the larger size 
sewers, a number of factors ente 
into the design. The general topog- 
raphy of the area around Erie con- 
sists of a gentle slope whicl rises 


from the lake in the north to a 


plateau at the south of the drainage 


areas. The economic design of our 
torm sewer system then is such 
that. as the drainage areas increas« 
in size, they tend to become long 
and narrow. Further, the general 
development of larger lawn areas 
and gentler slopes to the south as 


well as the longer length of sewer 
leads to an 
amount of concentration 


increased 
time for 


involved 


the water to collect and the sewers 
to become filled. An attempt is made 
in these larger areas to develop an 
economically sized sewer system that 
will handle safely this average type 
drainage basin. A method of using a 
constant concentration time per acre 
in predicting the rainfall intensities 
was selected as best reflecting ow: 
situation. Furthermore, an increas- 
ing coefficient of runoff was consid- 


ered necessary as a safety facto: 
which becomes more important a 
the sizes of the areas increase It 
was decided to add one minute to 
the concentration time for each ad- 
litional acre in determinir the 
rainfall intensity and to increase 
gradually the coefficient of inoff 
from 0.3 at one acre to 0.5 at 50 


acres and 0.7 at 100 acres 
against a typical 5O-acre 


area. 3000 feet by 700 feet ising a 


15-minute concentration time ind 
ates a rainfall! intensity of 3.2 unde: 


ynventional design and 3.7 by using 
the above described method. A 15 
percent factor of safety is provided 
this example 
The factor increases as the area 


A check against 


ynventional design at 100 acres 


be omes narrower! 
lrainage area 
mly one block wide a safety factor 
When 
the width is half the length. th: 
factor is about 5 percent. Should a 
100-acre drainage area 
length to width ratio of 2 to 1 
be 3000 feet by 1500 feet, the safety 
factor is only 15 percent 

After having checked this design 
method against a conventional de- 


licates that with a 


of 100 percent would result 


nave a 


sign for a number of probable drain- 
age areas, a series of calculations 
were made using the assumed deten- 
tion periods and runoff coefficients 
The drainage areas were plotted on 
the chart opposite the corresponding 
quantities of sewer flow 

For normal design, under 50 acres 
of drainage area, the use of the 
chart should result in a safe eco- 
nomic design if the width of the area 
is less than half the length. As the 
areas in in size, the 


dra nage rease 


vidth to length ratio becomes more 
ritical and no drainage area over 
1000 feet worked directly 


om the chart. The method in the 


wider drainage areas 


wide is 
consists o d » 
ding the total area into two or 


more smaller areas which are with- 


the scope of the basic design 
length-to-width ratios, and total- 
ng the quantity of storm water, as 


ead from the chart for the smaller 
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areas, to a flow expected from the 
total area. The size and slope of the 
storm sewer then is read from the 
chart opposite the quantity of storm 
water rather than opposite the area. 

It must be pointed out that the 
chart is designed for the minimum 
size storm sewers that can be con- 
sidered economically safe in the City 
of Erie. The runoff coefficient of 0.3 
might be considered inadequate 
somewhere else and is used here 
only because the growth of the City is 
such that heavy industrial and com- 
mercial districts are located near the 
lake at the lower end of the drain- 
age area where they do not affect 
the areas designed by the chart 


based on the sewage treatment 
plant record which shows an overall 
average of about 150 gpcd in 
the sewered areas; from other rec- 
ords, a population density of about 
23 persons per acre is developed. 
Our minimum design, at 1000 acres, 
is actually calculated by using a per 
capita rate of 250 gallons per day 
with a population density of 25 per- 
sons per acre. The areas in between 
are estimated at a population density 
of 25 persons per acre, using a rate of 
450 gpd at 100 acres, 350 gpd at 250 
acres and 300 gpd at 500 acres. We 
know that the minimum of 16,000 
gpad over 30 acres is sufficient to 
care for industry in our minimum 


ERIE AREA 15-YEAR FREQUENCY 


7 . ee 





RAINFALL INTENSITY CURVE 
DATA—U. S. WEATHER BUREAU 


1905-1950 


@ RAINFALL intensity curve used for storm sewer design in Eric, Pennsylvania. 


That particular type of area is sub- 
ject to separate design as are areas 
over 500 acres in size. 

The chart is based on an average 
condition in Erie and should such 
a chart be made up for an~ther City 
it is quite possible that the local de- 
sign considerations could result in 
an entirely different set of figures 
than those used here. 


Sanitary Sewer Design 

The sanitary portion of the chart 
was designed strictly on a popula- 
tion basis, with a sufficient safety 
factor to lead to an over-design 
The design of sanitary sewers dif- 
fers from storm sewers in that even 
one overload in fifty years is once 
too often. Our minimum sewer size of 
eight inches at our minimum veloc- 
ity of 2 fps results in a flow of 0.75 
cfs or 480,000 gpd. A design of 400 
gped is used for this minimum sewer 
Our minimum lot size is 4,900 sq. ft 
We make a safe assumption, neg- 
lecting streets, of 10 lots per acre 
At 4 people per lot the computation 
results in 16,000 gallons per acre per 
day. The minimum sewer then 
would serve 30 acres as shown on 
the chart. 

The maximum 


sewer design is 
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sewer size and that, by not con- 
sidering the time of concentration 
and considering that our peak in- 
dustrial load does not occur with 
our peak sanitary load, we feel that 
a safe industrial design results. 


Use of the Chart 


The use of the chart, after its de- 
velopment is quite simple. The first 
step is a computation of drainage 
area which can be done fairly easily 
from contour maps. The important 
part here is that the entire area that 
can possibly drain into the sewer 
must be considered. A simple mas- 
ter plan outlining these areas can 
be developed to aid the draftsman. 
The various sewer sizes, slopes and 
corresponding velocities can be read 
directly from the chart. The correct 
size is determined from a study of 
the ground contour, available fall 
and velocity. It is not only important 
to develop a velocity of over two 
feet per second but further to de- 
sign on an increased velocity basis 
so that there will be no abrupt drop 
in velocity in the system that would 
tend to deposit heavier particles and 
clog the sewer. 

For example let us assume that, 
at the point of design, we have a 


potential contributing area of 25 
acres of residentially zoned prop- 
perty with a length to width ratio 
of three to one. A study of the con- 
tours reveals a one percent slope. 

Reading across from the storm 
drainage area of 25 acres and down- 
ward from the slope of one percent 
we find a 27-inch sewer is indicated. 
Reading diagonally from this point 
we find a velocity of close to eight 
feet per second is indicated when 
the sewer is flowing half-full or 
full. The velocity is high enough to 
discourage settling in the sewer and 
the 27-inch size is selected. 

For the sanitary sewer to serve 
the same area the chart shows that 
the minimum size sewer of eight 
inches at the one percent slope is 
more than ample to serve the area 

For another example let us as- 
sume a one-half percent slope and 
a drainage area of 100 acres with a 
width of 1500 feet. 

For the sanitary sewer size we 
find the intersection of a line drawn 
across from the 100 acres and a line 
drawn down from 0.5 percent slope 
indicates a 12-inch sanitary sewer as 
the minimum size. 

For the storm sewer, because of 
the excessive width, we consider 
two areas of 50 acres each. The flow 
from each 50-acre area, as read from 
the chart, is about 55 cfs and a total 
design flow of storm water of 110 cfs 
is indicated. Reading across from 
the quantity of 110 cfs and down 
from the slope of one-half percent 
we find a 54-in. sewer is indicated. 

The overall results we expect 
from our future sewer system will 
be a limited number of short dura- 
tion, small-area flooded conditions 
at the inlets every five years or so 
and complete adequacy of the sani- 
tary system. As the storm sewer 
areas increase, the probabilities of 
any overload decrease until, under 
separate design, the largest sewers 
should still have reserve capacity. 

While the calculations and inten- 
tions of the sewer design chart is 
to overdesign, it is still necessary 
for the final design to be checked 
by a competent engineer. Generally 
the only work necessary in checking 
is to determine if the area under 
consideration is similar to that for 
which the chart was developed and 
includes all of the potential drainage 
basin. The rule here is to go to the 
next largest sewer size in any ques- 
tionable area 

I am sure that this type of chart is 
used in other areas; however, since 
the idea is new to us, I feel that this 
nformation could be as useful to 
someone else as it has been to us. 
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@ LIME slurry wos prepared with 53 bags of lime to 230 gals. of water and applied by a spreader. 


Lime Stabilization 


CORRECTS 


HE OLD AXIOM that no road is 

stronger than its base has led the 
City of Hillsboro, Kansas, to use 
lime stabilization where bad clay 
subgrades are encountered in street 
city let 
a contract for irfacing about 20 


construction. Last year the 


blocks partly is new subdivision 
The original ntract called for 6 
n. of asphalt ncrete to be placed 

roadway. Rhoades 
Newton, Kansas, 
was the ontractor, and H. B. Rus- 
sell, Wichita, Kansas, was the con- 


sulting engineer on the project 


on the 
Constructior Co., 


existing 


Upon investigation of the exist- 
ads, it was evident that bad 
nditions existed in cer- 


ng re 
subgrade 
tain areas, and that some form of 
subgrade rrection was needed to 
insure a long-lasting pavement with 
low maintenance. Lime stabilization 
was suggested as a possibility by 
the contractor, who had previously 
built some parking lots and tennis 
courts in his own town using lime 
to upgrade in-place clay soils. Mr 
Russell had seen some of this work 
in Newton and was impressed with 
Accordingly, he had 
tests made of the existing subgrade 
material in Hillsboro, with varying 
percentages of hydrated lime being 
added to the soil. Of particular sig- 
nificance was the more than 100 
percent reduction in the Plasticity 
Index (original PI was 40-45) at- 
tained with only 4 percent hydrated 


the results 
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lime (based on dry weight of soil) 
Also, the stabilized samples exhib- 
ited considerable strength gain.* 
After the tests were completed, 
the city council held a meeting to 
consider Mr. Russell's 


tion to modify the original contract 


recommenda- 


to include lime subgrade stabiliza- 
tion. The laboratory results and 
the advantages of using lime were 
discussed at the meeting, and col- 
ored movies and slides were shown 
of other stabilization 
Kansas and surrounding states. Af- 
facts, the 


projects in 


ter considering all the 
council voted to add lime to the 
Rhoades contract 

The construction project featured 
two innovations in _ stabilization 
practice—the use of a ready-mixed 
concrete truck to mix and deliver 
a thick lime slurry on the roadway, 
and the off-site mixing and stockpil- 
ing of lime-clay material to be used 
at intersections 

The slurry method was used in 
areas where homes had already been 


*The reduction in plasticity is ex- 
plained by a chemical reaction in which 
the larger calcium ions of the lime re- 
place the smaller, weaker, sodium ions 
in the clay, thereby causing the clay 
to flocculate and become more friable 
The strength increase comes through a 
cementing reaction occurring between 
the calcium from the lime and the 
alumina and silica of the clay; this re- 
action also renders the clay somewhat 
impervious to water 


BAD SUBGRADE 


constructed, in order to avoid com- 
plaints from blowing lime dust. In 
the more open areas, bagged lime 
was used, the bags being spotted in 
multiple rows to give a 4 percent 
After the bags were 


piles of 


distribution 
opened and dumped, the 
lime were leveled with a grader. 
Then the lime and clay were mixed 
with a pull-type Seaman-Andwall 
Pulvimixer. Water was added dur- 
ing mixing and compaction to bring 
the soil to the optimum moisture 
content 

The slurry was prepared in a 3-cu. 
yd. ready-mix truck, the bagged 
lime being dumped in by hand. The 
mix consisted of 230 gal. of water to 
1's tons of lime (about 53 bags 
of lime); this yielded a heavy lime 
(about 58 solids). 
mixing, the paste was dis- 


paste percent 
After 
charged through the regular con- 
crete chute into an Ezee Flow fer- 
tilizer spreader, which distributed 
the material evenly across the sub- 
grade. Several spreading passes were 
required to distribute the proper 
amount of lime. After each spread, 
the lime was mixed into the soil 
with the Pulvimixer, which made 
one pass. After all the lime was 
placed, the Pulvimixer made two 
more passes to insure thorough mix- 
ing to a 6-in. depth. Compaction was 
handled by light pneumatic rollers. 

It is interesting to note that this 
was perhaps the first time that such 
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@ BAGGED lime was loaded by hand into a 3-cu. yd. ready mix truck. Resulting 
mix, a heavy lime paste, was applied to the road by successive passages of spreader. 


@ FOLLOWING each application of the lime, mixing was accomplished by one pass 
of the Pulvimixer; and after all lime was spread, Pulvimixer made two more passes. 


@ OFF-SITE mixing was also used where in-place stabilization was not applicable. 
Here a motor grader mixes dry lime with material excavated from intersections. 
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a heavy lime paste was used in road 
stabilization. On other slurry jobs, 
the typical mix has been 1 ton of 
lime to 500 gal. of water, yielding a 
32 percent lime solution. This thin- 
ner-type slurry has been spread 
with conventional sprinkling trucks, 
using either gravity or pressure dis- 
charge. Heavier concentrations gen- 
erally are not used since the slurry 
cannot be pumped readily (40 per- 
cent lime constitutes the maximum 
pumpable slurry). The ready-mix 
truck-fertilizer spreader combina- 
tion, on the other hand, permits the 
use of a heavy paste. Because the 
past fall in Hillsboro was excep- 
tionally wet, the use of a heavy 
paste rather than a thin slurry was 
helpful in drying out the clay and 
bringing it down to the optimum 
moisture content. Much of the job 
progress would have been impossi- 
ble without effective control of 
moisture content in the subgrade 
provided through the use of lime 

Off-site mixing also proved to be 
an important innovation. This was 
done in conjunction with intersec- 
tion work, where in many cases the 
grade of the older streets had to be 
changed to correspond with the new 
streets. In-place stabilization of such 
small areas as intersections would 
have been difficult. The off-site mix- 
ing occurred adjacent to the project, 
using material excavated from the 
intersections. After dry lime was 
added and mixed in, the material 
was stockpiled for later use. Be- 
cause lime is slow setting, the treat- 
ed material could be stockpiled fo 
several days without losing the ef- 
fects of stabilization. By replacing 
the treated material with raw clay 
excavated from the intersection, the 
contractor was able to reduce haul- 
ing costs, since his trucks were 
loaded both coming and going from 
the mixing site 

Prior to placing the 6-in. asphaltic 
concrete layer, the lime stabilized 
subgrade was damp cured for a 
period of 5 to 7 days. The city streets 
varied from 31 to 36 ft. in width 
(34-ft. average), with lime require- 
ments amounting to approximately 
12 tons per block. Because of the 
low lime requirement, the additional 
cost of the lime stabilization was a 
relatively small item in the total 
paving project. Furthermore, sta- 
bilization was considerably less ex- 
pensive for correcting the bad sub- 
grade than the usual method of 
excavation and replacement by bet- 
ter base material. Based on the suc- 
cess of Hillsboro’s first lime stabili- 
zation project, it is anticipated that 
more jobs will materialize in the 
future. 
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SINGLE OPERATION 
PAINTS CENTER and EDGE LINES 
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B. H. BOWMAN 


Traffic and Safety Engineer 
Ohio Turnpike Commission 


Y REVISING a large truck strip- 

er so that the centerline and left- 
hand edgeline could be applied in 
one simultaneous operation, the 
Ohio Turnpike Commission experi- 
enced a reduction of pavement 
marking costs in 1959. Not only was 
the pavement striping period short- 
ened, with obvious savings, but 
Turnpike patrons enjoyed an addi- 
tional safety factor in that they were 
guided by freshly painted lines at 
an earlier time than normal and be- 
fore the heavy summer travel pe- 
riod. All mainline traffic lanes were 
completely marked by June 19th, an 
early date for pavement marking 
programs to be completed in a 
Northern state. Mainline painting on 
the Turnpike consists of a dashed 
6-in. wide centerline, with two 4-in 
wide continuous edgelines in each 
directional roadway. Twenty thou- 
sand gallons of paint and 60 tons of 
drop-on glass beads, were used for 
one complete pavement painting 
application 

The actual revision of the large 
truck striper (originally designed to 
apply single or multiple lines at one 
location at the rear of the striper) 
consisted of 

1) Building an outrigger to apply 
paint and beads at the left and right 
rear corners of the striper, just out- 
side of the rear wheel tracks 

2) Installing a pressurized glass 
bead tank on the striper proper, to 
supply a constant flow of beads to 
all paint guns. 

3) Installing dual controls in the 
truck cab so the driver could drive 
from either the left or the right side, 
depending upon which line was be- 
ing painted. 

4) Rearranging the long guide on 
the front of the striper so that it 
could be moved across the front ot 
the striper from one side to the 
other 

Experience has taught that to get 
a straight painted line, the striper 
must have all wheels upon the pave- 
ment proper. Any operation where 
two wheels move on the shoulder 
and two on the pavement cannot 
result in a straight paint line. The 
striper is bound to experience some 
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@ TRAFFIC moves with ease and safety while left edgeline and centerline are being 
pointed on the Ohio Turnpike. The long chute on the right side of the equipment, 


fed by the workman on the truck bed, deposits safety cones on the fresh centerline. 


variance in elevation on the shoulder 
side, thereby causing a weaving line 
of paint application. While all con- 
crete pavement edges on the Ohio 
Turnpike appear to be very straight, 
it was found that these edges when 
used as a guide, were not as satis- 
factory as the sawed concrete joint 
in the center of each directional 
roadway. By adjusting the position 
of the driver, the outrigger and the 
front guide, all painted lines regard- 
less of location are applied with the 
straight sawed center joint as the 
guiding element to follow 

When the two paint lines are be- 
ing applied at one time it is possible 
to apply one thousand gallons of 
paint in a day’s operation. This par- 
ticular type of pavement paint ap- 
plication lends itself well to turn- 
pikes and other expressways with 
divided roadways, such as the new 
interstate highway system, where 
the pavement widths are constant 
for long distances. There are two 
good reasons why the left instead of 
the right edgeline is applied simul- 
taneously with the centerline: 

1) The one-directional roadway 
lends itself to the closing of the 
passing lane rather than the driving 
lane for paint drying time. Traffic is 


handled easier and safer in this 
manner, as less lane changing by 
traffic is necessary. 

2) There are no breaks in the left- 
hand edgeline as all traffic leaves 
and enters the roadway on the 
right. Thus traffic entering and leav- 
ing does not pose a problem while 
the paint on the centerline and left 
edgeline is drying. 

All striping operations are, of 
course, carried on with the striper 
moving with traffic. The right or 
outside edgeline is applied as a sin- 
gle operation, using the right out- 
rigger gun only and does not re- 
quire the closing of a lane to traffic 
during the paint drying time. Except 
for the placement of a limited num- 
ber of “WET PAINT” signs over 
this outside edgeline no additional 
wet paint line protection is neces- 
sary. 

One annual application of high 
grade paint will supply good lines 
that show up well the next spring. 
However, the painting must be ac- 
complished quickly and as soon as 
weather permits in the spring if the 
largest possible number of drivers 
are to benefit by having the most 
effective guide lines in place for the 
summer season. 





SAN ANTONIO 
IS CATCHING UP ON OVERDUE 


WATER WORKS 


R. A. THOMPSON, JR. 
General Manager, 


City Water Board, 
San Antonio, Texas 


VAST improvement 

highlighted by construction of 
three new electrically-operated pri- 
mary pumping stations, new ele- 
vated and ground storage tanks and 
130 miles of mains is nearing com- 
pletion in San Antonio. The new 
stations are replacing, to a large 
degree, steam pumps 50 or more 
years old. 

The improvements had been de- 
layed because the indenture secur- 
ing the revenue bonds, issued when 
the City of San Antonio purchased 
the water works in 1925, prohibited 
any additional bonds while any part 


program 


@ OLMOS BASIN pumping station with 60 mgd capacity has 
4 high service pumps with variable speed magnetic couplings. 
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of the original issue was outstand- 
ing. As a result, the San Antonio 
water system for more than 30 years 
was compelled to make all improve- 
ments and expansion of the utility 
out of current income 

It was an era, in which the sys- 
tem’s customers increased from 38,- 
363 to 110,612. Population increased 
from 195,000 in 1925 to 531,000 in 
1956. Water 
period increased from 24 million to 
74 million gallons daily. In 1959 the 
123,236 meters 
serving an estimated population of 
550,000 

Finally, in 1956, the city refunded 
the outstanding bonds of 1925 and 


consumption in the 


water system had 


the people of San Antonio voted a 
$20,885,000 revenue bond issue. Im- 
provements to the distribution sys- 
tem got under way almost at once 


The station has an 


IMPROVEMENTS 


and now the program is in its final 
stages 

One of the new pumping stations 
is adjacent to the Market St. station 
that had been a landmark in the 
city since 1890. It is located in the 
heart of the downtown high value 
district. The station’s two old 4- 


‘ 


story steam pumps for years had 


fascinated passersby Today resi- 


dents are intrigued by the fact that 
the new station's four-electrically- 


driven pumps which replace the 


low-speed monsters” are only 5 
feet high yet they have a combined 


&9 } 


rated capacity of o¢-million gallons 


LIM day 
Market 


} 
Automatic ¢« 
station maintain a steady pres- 
sure of 80 psi throughout the area 
SA ved, with constant motor speeds 


800,000-gallon 


@ ANOTHER view of 900 hp, 900 rpm pump with magnetic 
drive, one of the four pumps at the Olmos Basin station. 
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ground storage tank. The cost of this 
station was $600,000. 

San Antonio's only source of wa- 
ter at present is the Edwards Lime- 
stone formation. Engineering studies 
indicate that between 1963 and 1965 
the city may find this source inade- 
quate. Studies have been under way 
for some time to find a surface 
supply and, with that planning in 
mind, the present improvement pro- 
gram includes a few stations in the 
northern part of San Antonio, laid 
out with a view toward eventually 
picking up and distributing water 
that may come into the city from 
an outside source 

This new structure, called Basin 
station, is the largest of the three 
new pumping centers and cost $1,- 
700,000. It is located atop the city’s 
flood reservoir known as 
Olmos Basin. Four Edwards Lime- 
stone artesian wells are the Basin 
Station's present source of supply. 
The station has four high service 
pumps with a rated capacity of 60 
million gallons per day. It is equipped 
with Electric Machinery synchro- 
nous motors and variable speed 
magnetic couplings, all controlled by 
EM switching gear. The station also 
has a 5-MG ground storage 
tank 

The city's third new major pump- 
ing station is located on the west 
side and is known as the 34th Street 
Station. This station draws from 
three wells and its four high service 


control 


steel 


pumps have a combined capacity of 


33 mgd. Prime movers are EM di- 
rect-connected synchronous motors 
that are controlled by EM switch- 
gear. The station also has a 5-MG 
steel ground storage tank. Total cost 
was $1,150,000 

San Antonio's process of “catch- 
ing up” also contemplates improve- 
ments at five other pumping stations. 
These include another 5-MG ground 
storage tank: three new wells: two 
11-MGD pumps: and two 6-MGD 
Cost for this 
additional $840,000. In 
addition, the program includes con- 
struction of three 1,5-MG elevated 
storage tanks at a cost of $270,000 
each 

The old steam plant in Bracken- 
ridge Park was installed in 1915 and 
was recessed 44 feet in the ground 
It became obsolete and too costly 
to maintain and is therefore being 
required an operat- 


high service pumps 
work was 


abandoned. (It 
ing staff of five men on an around- 
the-clock basis.) 

The new electric plant being de- 
signed by Black and Veatch will be 
operated control and 
maintained by a roving crew. It is 


being designed to produce 30 MGD, 


by remote 
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6 MGD more than the old plant. 
Cost is estimated at $725,000. 

The City Water Board's three new 
1.5-MG elevated storage tanks are 
of the radial-cone bottom type. They 
have a 35-foot depth range and are 
mounted on towers ranging in height 
from 80 to 110 feet. Erected under a 
single contract with Pittsburgh-Des 
Moines Steel Co., each cost $270,000. 

A total of 132 miles of distribu- 
tion mains are to be installed under 
the City Water Board's current im- 
provement program. They range in 
size from 36 inches down to 12 
inches, with some 6 and 8-inch. An 
initial $10,168,455 in bond funds has 
been allocated for main improve- 
ments of the system 

San Antonio has a unique prob- 
lem throughout half the area served 
by the City Water Board. Electro- 
chemical reactions with soil sub- 
jects pipe to deterioration. Because 
of the long-deferred replacement of 
corroded pipe, main breaks became 


2 


Tet 


rather frequent. The problem was 
studied by Black and Veatch, who 
recommended replacement of a 
number of mains. 

Procedures to prevent the situa- 
tion recurring include encasement 
of cast iron pipe in silica sand, a 
minimum 6-inch thickness. The use 
of cement asbestos pipe where the 
concentration of salts is low; and, 
in limited areas, the use of cathodic 
protection are other preventive pro- 
cedures. 

With major improvements accom- 
plished, San Antonio's City Water 
Board nevertheless is faced with 
still further “catching up” in its 
distribution system. To facilitate this 
continuing program studies are now 
being completed toward develop- 
ment of a master plan, including 
areas from 1% to 2 miles beyond 
the present boundaries of the city 
The city presently includes 172 
square miles, with plans under study 
for extensive annexation 


@ LARGE diameter main, part of the large scale improvement program, is protected 
by silica sand encasement because of severe soil conditions in portion of city. 
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Tracer for CIRCULATION and 





JAMES H. CARPENTER 
Chesapeake Bay Institute, 
The Johns Hopkins University 


ESEARCH at the Chesapeake 
Bay Institute of The Johns Hop- 
kins University has led to the de- 
velopment of a sufficiently sensitive 
tracer material to allow direct ex- 
perimental estimates of the time and 
space distribution of materials in- 
troduced into natural bodies of wa- 
ter. The movement of the tracer 
may serve to measure very feeble 
currents and provide an average 
value of speed over the path of 
movement. In addition to responding 
to the net movement of the water, 
the tracer material is affected also 
by the random movements which 
lead to turbulent dispersion. The 
development of theoretical models 
of turbulent diffusion has not been 
adequately supported by experi- 
mental observations on natural sys- 
tems, since tracer techniques have 
been limited to small scale model or 
flume studies. Our purpose has been 
the development of methods which 
would be suitable for lakes, im- 
poundments and estuarine systems. 
The choice of a tracer material is 
based on the following features: 1) 
sensitivity and ease of quantitative 
detection; 2) resolution of the tracer 
material from naturally occurring 
substances; and 3) cost, ease of 
handling and hazard to man or 
aquatic life. Ease of analysis is par- 
ticularly desirable, so that efficient 
sampling may be maintained by con- 
tinuous observation of the distribu- 
tion of the tracer in order that suit- 
able modifications of the sampling 
program may be made to give a 
clear picture of distribution. 
Rhodamine B, a commercial or- 
ganic pigment is an excellent tracer 
material. It is non-toxic to human 
beings and fish can survive for two 
months in 100 mg/L solutions. It is 
quite soluble in water (2 percent 
by weight) and is available com- 
mercially in a 40 percent by weight 
solution in acetic acid (duPont de 
Nemours). It is highly soluble in 
methanol, so that concentrated so- 
lutions may be adjusted to the same 
density as that of the waters to be 
studied and density streaming 
avoided. 
Rhodamine B is readily detected 
by its fluorescence. The adsorption 


110 


spectrum has a maximum at 550 
millimicrons so that the molecule is 
readily excited to fluorescence by 
the green (546 millimicrons) line of 
mercury. The fluorescence spectrum 
of Rhodamine B has a maximum of 
580 millimicrons and extends into 
the red portion of the spectrum 
These characteristics are not found 
in the naturally occurring fluores- 
cent substances which are excited 


or space may be obtained by pump- 
ing samples through the instrument. 
The instrument is available in either 
manual balancing or servo balanc- 
ing and recording versions. 

The sensitivity of detection of 
Rhodamine B is 0.025 part per billion 
per fluorometer unit at 20° C. The 
instrument is readable and stable to 
plus or minus 0.5 fluorometer unit, 
so that the detection limit might be 


Fay 


@ FLUOROMETER with flow cell permits continuous monitoring, with time and space 
records. Though suited for field work, the detection limits are as low as 0.05 ppb. 


by light of shorter wavelengths and 
also emit light at shorter wave- 
lengths. The green mercury line 
may be isolated by simple filters, 
so that the nearly monochromatic 
exciting light is readily removed 
from the emitted path. The long 
wavelength of the exciting light re- 
duces the adsorption and scattering 
by the water. 
Field Analysis 

The Turner Model 110 Fluorome- 
ter (G. K. Turner Associates, Palo 
Alto, California) is readily adapted 
to field analyses of Rhodamine B 
concentration. The instrument is 
rugged and may be operated satis- 
factorily with portable gasoline 
generators with their poor fre- 
quency and voltage regulation. This 
instrument may be equipped with 
a continuous flow cuvette, so that 
continuous records in either time 


taken as 0.05 part per billion. These 
specifications apply to the filter set 
up for highly turbid waters, for 
which the blank reading is not 
measurably different from that of 
distilled water. For clear water the 
sensitivity may be increased by a 
factor of two with suitable filters. 

The fluorescence of Rhodamine B 
decreases with increasing tempera- 
ture. The rate of decrease is 2.3 per- 
cent per degree C over the tem- 
perature range of 12 to 28°. This 
temperature coefficient is so large 
that for accurate determinations the 
temperature of samples should be 
monitored. 

The fluorescence of Rhodamine B 
is not affected by the pH of the 
medium over the range 4.0 to 10.5 
pH. Below pH 4 the fluorescence 
decreases. The material may be used 
in acid environments by suitable 
calibration, since the fluorescence is 
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MIXING IN NATURAL WATERS 





decreased by only 13 percent at pH 
2. 

Aqueous solutions of Rhodamine 
B are reasonably light-fast. Storage 
in glass bottles on the laboratory 
bench with daylight fluorescent 
lighting for eight months resulted 
in decreased fluorescence of 5 per- 
cent. Exposure of solutions to direct 
sunlight in a south window for two 
months caused a decrease in fluo- 





OO 
- ‘ 





cost is a factor of 10 or 20 less than 
the cost of tritium for the same ex- 
periment. In addition the cost of 
the fluorometric equipment is ap- 
proximately a factor of 10 less than 
the cost of the radioactive counting 
equipment. Application of gamma 
radioisotopes allows field in situ 
detection, but presents serious haz- 
ards in handling and possible prob- 
lems in the environment. 











@ CHART shows distribution of Rhodamine B in Baltimore Harbor 18 hours after 
its introduction. Six deys later, it hed spread laterally 1.5 mi. across the Herbor. 


rescence of 40 percent. It appears 
that decomposition by light would 
be negligible for periods of up to 
two weeks in natural systems. The 
reasonable light fastness of Rho- 
damine B makes this material su- 
perior to disodium fluorescein which, 
in a 1 mg/L solution, is completely 
decomposed by 12 hours exposure 
to direct sunlight. 

Tracer studies in lakes and estu- 
aries with Rhodamine B are less 
costly than with other techniques. 
The current price in solution is ap- 
proximately $5 per pound. The cost 
of tagging one million cubic feet of 
water with a detectable quantity of 
Rhodamine B (0.1 ppb) is three 
cents. Experiments involving 10 
billion cubic feet (a rectangular 
volume 7 nautical miles by 1 nau- 
tical mile by 40 feet) required in- 
vestment of approximately $300. 
While this is not inexpensive, the 
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Use in Baltimore Harbor 


Rhodamine B has been used by 
the Chesapeake Bay Institute in 
their study of the exchange or flush- 
ing rate of Baltimore Harbor. The 
Baltimore Harbor region is utilized 
by several industries as a waste dis- 
posal area. At the present time some 
portions of the Harbor, mainly 
tributary bays and creeks, are seri- 
ously overloaded and undesirable 
levels of waste accumulation result 
in pollution. The purpose of the In- 
stitute study is the determination 
of the rate of exchange of several 
portions of the Harbor with each 
other and the rate of exchange of 
the Harbor waters with the adjacent 
region of the Chesapeake Bay. This 
rate of renewal of the Harbor waters 
determines the capacity of the Har- 
bor to assimilate wastes and is, 
therefore, a fundamental parameter 


in the sanitary engineering and 
management of the region. 

The Institute has utilized the 
waste acid accumulation in the Har- 
bor as an index of the rate of re- 
newal of the Harbor waters. From 
a knowledge of the rate of addition 
of acid (which totals approximately 
500 tons per day) to various por- 
tions of the Harbor and the amount 
accumulated, the daily fractional 
rate of loss may be calculated. Dur- 
ing the first 18 months of the study 
17 surveys of the Harbor have beer 
made and over 6000 individua 
measurements of salinity, tempera- 
ture, pH and alkalinity performed. 
These data show that the rate of 
exchange between sections of the 
Harbor and between the Harbor and 
the Chesapeake Bay is 10 to 20 per- 
cent per day. The rate of renewal 
of the Harbor waters by fresh wa- 
ter inflow from the Patapsco River 
is 1 to 2 percent per day, so that 
the exchange process is quantita- 
tively more important in providing 
waste assimilative capacity. 

The Rhodamine B tracer tech- 
nique has been used in only one 
experiment in the Harbor to date. 
One purpose of the experiment was 
to measure the movement of water 
in the dredged channel of the Har- 
bor. This area is inaccessible, due 
to ship traffic, to direct current 
measurements for the period of 
several days of continuous observa- 
tion required to average out the 
tidal motion. The salinity measure- 
ments show that the water in the 
channel is freshened within the 
Harbor by mixture with the over- 
lying less saline water, so that it 
was anticipated that a net move- 
ment from the Bay into the Harbor 
would result from this density 
gradient. The Rhodamine B was in- 
troduced into the channel at the 
entrance to the Harbor and followed 
during the next six days. The ma- 
terial, which remained in the chan- 
nel, moved up into the Harbor with 
an average speed of approximately 
one mile per day, or about twice 
the rate of the fresh water inflow 
into the area. 

During the course of the flow 
turbulent dispersion resulted in 
spreading of the material; at the 
end of 18 hours, it was spread over 
4000 yards. Six days after release, 
it had spread laterally across the 
Harbor, approximately 1.5 miles, and 
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@ HIGH SENSITIVITY calibration chart for the Turner Model 110 flucrometer. 


longitudinally along the axis of the 
Harbor over a distance of 6 miles 
By the sixth day most of the ma- 
terial was spread almost uniformly 
with depth, in agreement with othe: 
evidence which indicates that the 
circulation pattern in Baltimore 
Harbor during some seasons of the 
year involves inflow in the lower 
layers, outflow in the surface layers, 
and extensive upwelling and verti- 
cal mixing in the inner Harbor 
This experiment is presented here 
as a field demonstration of the tracer 
technique. Laboratory experiments 
indicate that adsorption on suspend- 
ed particles and living material in 


‘ 


the water from this region is no 
significant. A 0.42 ppb solution of 
Rhodamine B in a sample which 
contained a large algae population 
showed no decrease in fluorescence 
over four days in the laboratory 
The field experiment does not give 
any indication that adsorption is 
significant but, due to the complex 
distribution, only 70 percent of the 
material was present in the area 
monitored during the first three 
days. The material has also been 
used in a power reservoir, where 
the distribution is less complicated, 
and a mass balance of over 80 per- 
cent was found for four days 


Water Treatment Plants 
Remove Radioactivity 
Municipal water plants, though 
not designed for the purpose, can 
remove a substantial fraction of 
radioisotopes from water they proc- 
ess, studies at the Hanford atomic 
laboratories, Richland, Wash., indi- 
cate 
Robert L. Junkins, a senior Gen- 
eral Electric engineer at Hanford, 
reported to the Nuclear Congress 
on a year’s sampling of the Pasco 
municipal water system filter plant 
39 miles below Hanford nuclear re- 
actors. He explained that General 
Electric, which Hanford 
for the Atomic Energy Commission, 
conducts this sampling as part of an 


operates 


extensive environmental monitoring 
program in Hanford’s vicinity to 
provide guidance in the control of 
plant operation practices and to as- 
sure that the 


wastes in the area is well within 


release f atomic 


recognized limits 

Hanford’s 
Columbia river water for cooling 
purposes. Effluent from the reactors 
when discharged into the river con- 


reactors ise some 


tains several radioisotopes gener- 
ated during its quick pass through 
the reactors. Columbia river water 
at Pasco contains about 15 percent 
of the maximum concentration of 
radioisotopes permitted by national 
radiation health authorities. After 
treatment in the Pasco filter plant 
the permissible concentration is re- 
duced to about 5 percent 

The plant’s efficiency in removal 
of radioisotopes varies with the sea- 
sonal demand for wats It is least 
efficient during 
when the water plant is operating 


months 


summe 
near capacity and there is less time 
for radioactive decay as the wate 
passes through the treatment plant 
However, this corresponds with the 
highest flow rates of the Columbia 
iver when the effluent from the re- 
actors is diluted most by increased 
water from the mountain snow melt 


Some of the radioisotopes are re- 


moved by sedimentation and filtra- 


tion. The solid wastes from these 
sources are periodically removed by 
flushing. Because of radioactive de- 
ay, there is little accumulation of 
adioisotopes in these solids or else- 
where n the plant 


Speed and Traffic Deaths 
A study compiled by The Trav- 


elers Insurance Companies shows 
that speed was primarily responsible 
for 12,980 traffic deaths in 1959 
more than 43 percent of the total 
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Conduit Problems 


ROBERT J. FLETCHER 
Civil Engineer, 


Cupertino, California 


ANY COMMUNITIES that for 
M years had no need for drains 
now ha ensive storm drainage 
systern As more land within or 
areas was built 


adjac ent t these 
up, the in-off became larger. At 
the same time the areas into which 
this water could flow and dissipate 


harmlessly were reduced. Inevit- 
ably, flooding began to occur regu- 
larly and as population increased, 
1. drainage work became 
nplex. Then came the need 


integrated drain- 


require 
more cor 
for a completely 
age plan together with legal instru- 
mentation and funds to carry it out 
The situation is a typical and con- 
tinuing one. As a guide to responsi- 
ble engineers charged with such 


work. Variou 


discussed here 


design factors are 


Flush Inverts for Storm Drains 


One basis for design for a con- 


tinuous run of different-sized storm 
‘ 


drains calls for the 
of the crowns to be 


inverts instead 
flush at each 
example, 


transition of pipe size. For 
a drainage system un- 
substantially 


assume that 
der consideration is 
straight, that all pipes are circular, 
and that no pipe is followed on the 
down-stream end by a smaller one 
Then refer to the diagram of Figure 
1. For clarity, this has been specially 
made up so that, although the total 
invert drop is 3% feet, the elevation 
of the crown at the lower end is 
identical with that at the upper end 
3900 feet away. Gutter storm inlets 
and branch entering drains bring the 
total drainage areas up to the de- 
sign quantities for each length as 
shown. The natural ground slope is 
smal]. If a flowing-full velocity of 
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2.5 fps is selected as a minimum, 
the pipe sizes shown are called for 
by the use of Manning's formula 
with “n” equal to 0.013 

One argument for keeping inverts 
flush is that drops at the bottom 
soon fill up with debris. However, 
the correctly designed drop in the 
manhole should be a gradual slope 
from the entering to the leaving pipe 
to prevent this problem 

Another argument for the use of 
flush inverts is that it is best when 
the terrain is such that the available 
head is small. Additionally, the 
space at the top of the pipe may 
never be used anyway. For example, 
in Figure 1, with 40 cfs flowing out 
of the 54-inch diameter 
depth in the mouth will not be over 
1.82 feet just as long as the level 
in the body of water into which it 
empties does not submerge the flow 

If the pipe should be submerged, 
the story is different. When the wa- 
ter at the mouth rises to the crown 
of the 54-inch diameter pipe and 
the system fills, there is no head at 
all from the beginning to the end 
of the 3900 feet and there is no flow 
until the upstream hydraulic grade 


pipe the 


Orngno! centerime profile 
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further. If a 


cover is used over the 


rises still minimum 
upstream 
lengths, not only will there be no 
flow at all when the pipes become 
just full, but the design flow can 
never be carried because of the im- 
possible magnitude of the street 
flooding that would have to take 
place first 

A system built with crowns flush, 
but otherwise identical to the fore- 
going, will begin to operate unde: 
the exact conditions for which it was 
designed when all lines are full 
The favorable flow conditions that 
exist when the mouth of a given 
section is not submerged are merely 
factors of safety In addition, the 
crowns-flush system will carry 
quantities, within limits, above the 
design flow without creating back- 
up nuisance 

At the outfall, the crown of the 
rowns-flush drain would be 3% ft. 
below that of the Figure 1 system. 
If the water surface rose to the same 
absolute elevation over each system, 
the effects would be exactly the 
same. Thus, if a system empties into 
an artificial channel to be built by 


another authority, there is always 





FIG. | 


@ HYDRAULICS for a storm drain constructed with inverts flush. In this example 
the crown at the upper end is et the same elevation as the crown at the lower end. 
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To drain, direction of flow must 
be os shown by orrows. 
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@ SITUATION to be avoided, since upstream flooding may necessitate pumping. 


the chance that the design flow of 
the crowns-flush system will be 
limited. 


Submerged Manhole Inlets 


No drainage plan should be con- 
sidered complete unless there is 
sufficient information to guarantee 
adequate drainage to the ultimate 
disposal point. If this information is 
not properly checked first, there is 
the risk of ending up with the fur- 
thest downstream manhole of the 
approved unit looking, in profile, 
like Figure 2. Once a situation de- 
teriorates to such a state, the choice 
of what to do next may not be a 
happy one. Upstream flooding is 
likely to occur, or a pump may need 
to be installed. The latter solution 
introduces new problems and is a 
source of additional continuing ex- 
pense to the community. 

By flooding the downstream end 
of the system before any flow can 
occur, part of the safety factor in- 
herent in the standard drain design 
has been nullified. Such a subdi- 
vision drain system is not able to 
deliver the full value that should 
be obtained from the money put 
into its construction. 


Storm Inlet Capacities 


An agency concerned with the de- 
sign of drains may make a standard 
detail drawing of a catch basin or 
storm water inlet. The location of 
inlets are then shown on construc- 
tion plans and profiles by suitable 
diagrammatic symbols. This is good 
practice and avoids unnecessary 
repetition of the details of the unit. 
In some cases, however, the symbol 
goes in at every point where water 
is to be picked up, and the structure, 
always the same, is built without 
regard to the quantity of water. Only 
if the drainage areas tributary to 
each inlet are about the same will 
the flow to each inlet get in without 
running past, ponding on the side- 
walk or pouring into buildings. 

Each inlet, based on its details of 
size, shape and pattern of openings, 
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has the ability to pass a certain 
quantity of flow for each different 
condition of head. Variations of the 
head on the openings depend on 
longitudinal and side slope of the 
gutter and on other details. Once 
the characteristics of the inlet are 
known, an experienced person can 
readily determine if the inlet can 
fulfill its function in a particular 
Situation. 


Catch Basins 


Some jurisdictions regularly use 
the type of inlets shown in Figure 
3a. The grates serve also as manhole 
covers, and the water drops directly 
upon the flow in the pipe below 
This is a good method if the pipe 
runs along under the center line of 
a paved curbless alley with the 
pavement sloping from each side to 
the middle. Other communities use 
the pattern of Figure 3b, quite a 
usual one for center crowned streets 
with curbs and gutters. 

All flows have to get energy be- 
fore movement occurs. In structures 
of the type shown in Figure 3b, de- 
tails may often be arranged so that 


the kinetic energy of the entering 
flows will have the magnitude and 
the direction of the exiting flow. In 
inlets like those of Figure 3a, the 
flows that drop through each grate 
have a cumulative effect in raising 
the upstream water surface higher 
and higher. If the designer is not 
prepared to make a thorough an- 
alysis of hydraulic grade and energy 
lines throughout the drain system, 
there is a better chance of getting 
good results with a type “b” system, 
than with a type “a” design. 

Although the peculiarities of the 
construction used in any area may 
not be covered completely, there is 
much useful information to be found 
in “Pressure Changes at Storm 
Drain Junctions” and “Design Meth- 
ods” which make up Engineering 
Series Bulletin No. 41 of the En- 
gineering Experiment Station of the 
University of Missouri. 

In general, storm drains should 
parallel the surface slope. A termi- 
nal, or lowest, drain leaving a sub- 
division should not be tolerated at 
a down slope greater than the aver- 
age surface slope, merely to save 
the subdivider a pipe size. If this is 
done, somebody downstream will 
have to pay for a larger pipe to get 
back to the proper grade 


Design Assumptions 

The standard design method yields 
the design quantity that is likely to 
present itself at the head end of a 
drain. Then a pipe size and invert 
slope is selected to carry that de- 
sign quantity. An assumption is 
often made that flow is “normal” or 
under “equilibrium conditions.” This 
means that flow is treated as if the 
pipe were of infinite length, and the 
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@ TWO arrangements of street inlets. Effects on flow are discussed in the text. 
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part considered were in the middle. 
Actually, what happens at the en- 
trance and at the exit of a pipe 
always influences flow conditions, 
sometimes very considerably. 

The following are two specific 
examples of the type of end con- 
ditions that invalidate a design that 
does not allow for them: 1) If a 
pipe enters low into a deep ditch, 
and its crown is submerged by four 
feet of water therein, the flow in 
the pipe is not “normal” because 
there will be four feet less available 
head over some length of the pipe 
than “normal” flow assumes; 2) if 
a 30-inch diameter pipe is laid on 
an invert slope of 0.021, assuming 
“n” equals .013 in the Manning 
formula, its “normal” capacity is 60 
cfs with a velocity of 12.0 fps. Un- 
less the entering flow of 60 cfs al- 
ready has this velocity directed 
along the axis of the pipe, the liquid 
level at the entrance will build up 
above the crown of the pipe until 
sufficient head is created to over- 
come entrance losses and produce 
the vel: t} 


city. In this case the ener rgy 


of motion is almost 2.5 feet, so that 
the surcharge or drowning of the 
lower end of the next pipe up the 
line may be sizeable. 

In a study of hydraulic grade and 
energy lines the question arises as 
to what flows will be used in each 
length. For example, if the five-year 
frequency maximum design quantity 
for one length is 20 cfs, and for the 
next length downstream is 30 cfs, 
there is nothing in the intensity- 
duration-rainfall curve (through the 
use of which these quantities were 
derived) to warrant assumption that 
the two flows occur at the same 
time. As a matter of fact, it might 
be that the upstream quantity, which 
had a smaller time of concentration, 
occurs first. 

If significant storms on which to 
base a plot of similar curves are not 
known, then original rainfall records 
should be studied to obtain design 
flows for use in all lines at one 
time. Otherwise the quantities as- 
sumed to be flowing at the same 
time may not be correct, and the 


relative safety between parts of a 


drain system designed in this way, 
and parts designed one length at a 
time becomes unknown. 


Channel Problems 


If drains terminate in an open 
unlined earth ditch or channel, mild 
bottom slopes will be needed in 
order to prevent erosion. Depth of 
downstream flow can be controlled 
by surfaces in other bodies of wa- 
ter, by restricting culverts or pipes 
under roads, or by critical depth 
flow at a drop. Care should be em- 
ployed in using the “normal depth” 
for the design quantity when the 
excess available ground slope is used 
up by vertical concrete drop struc- 
tures. The actual average velocity 
could easily be 50 percent and more 
greater than the normal velocity. 
In general the milder the invert 
slopes, using vertical drops, the 
greater will be the drop in level and 
in total energy content from the 
“normal” to the “critical” condition; 
and the greater will be the velocity 
increase. On mild slopes this drop 

(Continued on page 196) 
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STUDY of the present extent of 

contamination of ground water 
in Suffolk County, Long Island, 
New York, has been made by H. W. 
Davids, Director of Environmental 
Sanitation, and John M. Flynn, 
Associate Public Health Engineer, 
of the Suffolk County Department 
of Health. The study, which also 
considered the future probable ex- 
tent of ground water contamination, 
represents an excellent piece of 
work. Portions of the report are 
abstracted or quoted to illustrate 
methods of making the study and to 
describe conditions that were found. 
There are few sewers in Suffolk 
County and most wastes are dis- 
charged into the ground. 


Contamination Sources 


There are more than 600 indus- 
trial plants in Suffolk County. Visits 
to about 400 of these indicated that 
30 of the plants were discharging 
treated or untreated wastes at the 
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time of the survey. An intensive 
study in the Town of Babylon cov- 
ered 350 industrial establishments 
in 26 separate areas; of these, 11 
were discharging industrial wastes, 
only two of which provided treat- 
ment; two other plants produced 
wastes of no immediate significance. 
The industrial wastes produced to- 
talled 17,500 gpd and contained 
nitric acid, hexavalent chromium, 
cadmium, nickel, cyanide and syn- 
thetic detergents. 

It is estimated that there are 150 
laundries and laundromats dis- 
charging untreated wastes into the 
ground water. A check of 14 laun- 
dromats showed 179 machines using 
4,010 lbs. of washing compounds 
per month (including detergents, 
but not alkalies, blueings and 
bleaches) and 500,000 gallons of wa- 
ter per month. Extending these re- 
sults, it appears that laundromat 
use in the County is 5 MG of water 
and 40,000 Ibs. of washing com- 


pounds. Further, the wastes con- 
tain 250 mg/L of synthetic deter- 
gent on the assumption that 25 per- 
cent of the washing compound is 
composed of synthetic detergents. 

It is estimated that 95 percent 
of the domestic and sanitary sewage 
in the county is discharged through 
subsurface leaching systems into the 
ground water. About 5 percent of 
the population is served by public 
sewers. The three principal sources 
of sewage are: An estimated 2 MGD 
discharged by institutions and in- 
dustrial plants; some 20 MGD dis- 
charged by more than 100,000 pri- 
vate homes, not including additional 
substantial discharges for areas 
serving summer residents; and an 
indeterminate amount discharged by 
shopping centers and business areas. 
A cursory survey of several large 
shopping centers showed flows of 
20,000 to 40,000 gpd. 

There are scavenger disposal sites 
throughout the county where cess- 
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pool and other liquid wastes are dis- 
charged. Based on surveys of a 
part of the county, it is estimated 
that, for the county, the volume 
exceeds 100,000 gallons per day and 
with continued construction and 
subsequent failure of private dis- 
posal systems, this amount is con- 
stantly increasing. 

Another source of ground water 
contamination as yet unevaluated 
is represented by the 19 garbage 
and refuse disposal sites scattered 
throughout the county. Based on 
the present population, the total 
refuse production is estimated at 
450,000 tons per year. A part of 
this is incinerated; the bulk, how- 
ever, is incorporated in raw form 
into a type of landfill. 

There are more than 400 storm 
water recharge basins in the county, 
with an estimated daily volume of 
about 10 million gallons. While the 
importance of the recharge basin 
for water conservation and storm 
water disposal is unquestioned, the 
storm water flowing to these basins 
carries such materials at herbicides, 
insecticides and road surfacing ma- 
terial. No serious attempt has ever 
been made to evaluate the quality 
of the ground water downstream 
from recent recharge basins 


Evidences of Contamination 

The Department becomes aware 
of ground water contamination 
usually only when tastes, odor or 
other 
enough to cause complaints by users 
A few specific instances are listed: 
Contamination of 16 domestic and 7 
industrial wells by plating wastes 
which contained chromium, cad- 
mium, zinc and synthetic detergents 
of 25 domestic and 3 industrial 
wells by laundry and laundromat 
wastes; and of more than 600 do- 
municipal wells by 
Also numer- 
waters 


characteristics are gross 


mestic and 7 
synthetic detergents. 
ous chemical analyses of 
from domestic wells have indicated 
the presence of decomposing organic 
substances, sometimes in large 
amounts. Bacteriological analyses of 
water from domestic wells have 
shown coliform organisms in con- 
centrations varying from an MPN 
of 2.2 to more than 2,400 per 100 ml. 


The County Water Supply 


About 70 percent of the popula- 
tion gets its water from some 90 
communal or public water supply 
systems. There are several water 
bearing strata which, it is estimated, 
have a safe yield of 500 MGD and 
can serve about 3 million people 
The three principal strata supplying 
water are: The Glacial, with pro- 
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ductive wells 50 to 100 ft. deep; the 
Magothy, requiring wells 300 to 700 
ft. deep; and the Lloyd which is 
deepest and relatively unused. Most 
supplies are taken from the upper- 
most source. Few provide 
treatment and only about 10 percent 
of the water receives even token 
chlorination. 

There are probably 50,000 indi- 
vidual wells in the County and most 
of them draw from the uppermost 
part of the Glacial stratum. In some 
parts of the County, building lots 
are 4,000 to 7,500 sq. ft. in area and 
for the 


areas 


sewage disposal systems 
homes are located on the same lot 


Treatment is, of course, practically 
I : 





resenting probably 75 percent of the 
number of homes constructed. Both 
the septic tank with leaching field 
and the multiple unit cesspool are 
used, as are some special systems. 
These are developed by hydraulic 
fills and necessitate digging to un- 
derlying sand and gravel through 
mulch, clay or hardpan to depths of 
10 to 50 ft. Experience with these 
has been limited; they have func- 
tioned to date but the period of 
experience with them has been in- 
sufficient to form a final judgment 
They also appear to be extremely 
expensive and, in case of failure, to 
present very difficult problems of 
repair or replacement 





@ SHOWN at the meeting of the Suffolk Co. Chapter NYSPE at which this article 
was presented are (left to right) H. W. Davids, John Blydenburgh and John M. Flynn. 


negligible and a laboratory ontrol 
system would be impracticable 


Sewage Disposal 
There are eight communities in 
the County having public sewerage 
systems The 
plants have a total capacity for ap- 
proximately 37,000 persons. The 95 
relying 


existing treatment 


percent of the population 
on individual installations are for- 
tunate in that, over most of the 
county, soil conditions are such that 
the private systems can dispose of 
the sewage with a 
maintenance problems. A factor in 
this has been the 
tion standard prepared by the De- 
However, this is not a 


minimum yi 
sound construc- 


partment 
P 


measure of the necessity for publi 
sewers since there are substantial 
areas where there is an urgent need 
to replace failing and overloaded 
private installations, many of which 
have been in service for years. 

The number of disposal systems 
inspected annually by the Depart- 
ment averages 6,500 per year, rep- 


‘riteria have been prepa ed out- 
ning minimum standards for wa- 

supply sources for subdivisions, 
ncluding those that apply to indi- 
vidual systems. The most significant 
tern is the 
20,000 sq. ft 


Syndet Problems 


Sampling, carried out as 


minimum plot area of 


a result 
of complaints, has indicated syn- 
thetic detergents to be present in 
over 600 domestic wells tested. Sur- 
veys in 11 areas have shown syndets 
present in as low as 8 percent to 
as high as 95 percent of the wells 
sampled. It should be noted that not 
all wells in the area studied were 
sampled. Due to limitations of man- 
power and laboratory facilities it 
has been necessary to resort to spot- 
checking 

The wells found to contain syndet 
averaged 35 percent. If this per- 
centage were applied to the esti- 
mated 50,000 Suffolk 
County, it is possible that some 17,- 


000 wells contain syndets or will be 


wells’ in 
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affected by them in the near future. 

Complaints relative to the physi- 
cal quality of the water (taste, odor, 
foaming) do not usually occur until 
the syndet content exceeds 1.5 
mg/L. 

Complete chemical analyses of 
samples containing syndets con- 
sistently show large concentrations 
of the chemical constituents nor- 
mally associated with sewage. This 
is not remarkable in that we know 
syndets originate in the sewer sys- 
tem and consequently should be 
present with all other normal con- 
stituents of sewage. One significant 
factor is the large amount of free 
ammonia, indicating in many cases 
the freshness of the sewage and 


1958, survey was 0.5 to 15 mg/L, 
and of the total, 2 samples were 
over 15 mg/L; the range for the 
November, 1959, survey was 0.5 to 
4.5 mg/L, and of the total, 13 were 
over 15 mg/L, 7 of them over 2.0 
mg/L; six of the samples collected 
in November, 1959, showed the MPN 
per 100 ml of coliform organisms 
from 2.2 to greater than 240. 

In the October, 1958, survey there 
were no samples collected for coli- 
form analysis. The department has 
in recent investigations commenced 
to correlate bacteriological results 
with the presence of synthetic de- 
tergents and the other sewage con- 
stituents identified in contaminated 
wells. Six samples positive for coli- 














@ CROSS section of soil formation through Suffolk County shows the three woter- 
bearing strota. Left margin indicates elevations in feet in relation to mean sea level. 


close proximity of the point of dis- 


charge 

The synthetic detergent problem 
is one which becomes more severe 
with the passage of time. There is 
reason to believe that the syndets 
in the outset are slow in appearing 
in a contaminated well, but having 
once accomplished a break through, 
they seem to accumulate very 
rapidly 

The Department investigated the 
change in syndet level in a group 
of wells after a period of one year. 
In October, 1958, 41 of 54 wells sam- 
pled in North Lindenhurst were 
found to contain synthetic deter- 
gents. In November, 1959, samples 
were collected from 34 of the 41 
wells which contained syndets in 
the original survey. The samples 
were analyzed for synthetic deter- 
gents and coliform organisms. The 
results of the November, 1959, sur- 
vey indicated the following informa- 
tion. Two were equal in syndet 
content to the previous year’s re- 
sults; two had decreased; 30 had 
increased in syndet content; the 
initial syndet range in the October, 


PUBLIC WORKS for June, 1960 


forms in a group of 34 wells is an 
unusually high incidence and indi- 
cates the wells studied to have been 
poor from a sanitary standpoint 
There is reason to believe that the 
coliform occurrence might even be 
greater, but is masked by the pres- 
ence of syndets. This belief is based 
upon a study by Dr. B. Newman of 
the Newing Laboratories in which 
it appears that in the presence of 
synthetic detergents the growth of 
coliform organisms is inhibited. The 
significance is that a false sense of 
security is created, since the test 
organisms on which we have relied 
so heavily as an index of contami- 
nation behave abnormally in the 
presence of syndets. 

Syndets have been detected in at 
least 7 wells in three public water 
supply systems. In all instances the 
wells are shallow, Glacial wells. The 
concentrations of syndets in the 
wells have varied from 0.3 to 1.2 
mg/L. To date no complaints have 
been received from consumers in 
these water supply systems. This is 
probably due to the fact that the 
concentrations thus far have re- 


mained below the taste or foaming 
levels. 


Needed Research 


A review of applicable research 
indicates a need for new and addi- 
tional knowledge in the following 
areas: The effect of existing private 
sewage disposal methods on wastes 
prior to their discharge into the 
ground water. 

Sewage discharged from a sub- 
surface leaching system must pass 
through varying depths of sand and 
gravel and other soils prior to their 
entering the ground water. It would 
appear that the length of travel, the 
time of passage and the nature of 
the soil would have some effect upon 
the chemical constituents and the 
biota including virus and bacteria 
prior to their entering the ground 
waters 

Wastes traveling through the soil 
above the ground waters are in a 
medium in which some biological 
activity may be assumed to take 
place. Once the wastes enter the 
ground waters the medium changes. 
We need accurate and reliable 
knowledge relative to effect of 
travel in the ground waters on solu- 
ble chemical wastes, bacteria and 
virus 

We need to explore the extent to 
which our ground waters may safe- 
ly contain the bacteriological con- 
taminants of sewage such as bac- 
teria and viral organisms 

Preliminary investigation indi- 
cates that synthetic detergents in- 
hibit the growth of coliform or- 
ganisms. The effect of this on the 
coliform test, the present day ac- 
cepted index of pollution, needs de- 
tailed evaluation 

It has been observed that very 
definite chemical changes occur as 
the ground water percolates from 
the Glacial into the Magothy strata 
It has been assumed that these 
changes occur because of the ion 
exchange or the adsorption proper- 
ties of the Magothy sands and/or 
the overlying clay lenses through 
which the water must pass. The be- 
lief is held that this constitutes a 
natural protective barrier assuring 
us of an uncontaminated supply in 
the Magothy strata. We need to 
know more accurately to what ex- 
tent we may rely upon this so- 
called natural protection, since, cer- 
tainly, this natural “purification” can 
not be replenished if it is ever ex- 
hausted. 

The report closes with a series of 
recommendations on public sewer- 
age, private disposal, public and 
private water supply, wastes other 
than sewerage and research. 
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ANY SUBURBAN areas have 
been forced to solve their pub- 
lic works problems with a minimum 
of funds and personnel due to a low 
overburdened tax base. Property 
owners heavily taxed by county and 
state units find it difficult to pay for 
such utilities as sanitary and storm 
sewers, water, streets and curbs and 
gutters. To overcome this problem 
a few communities have planned an 
orderly growth system to assure a 
favorable balance between residen- 
tial, industrial and commercial de- 
velopment. 
The Village of Golden Valley, 
Minn., five miles from Minneapolis, 


started early to assure the develop- 
ment of a sound tax base. With a 
present population of 11,000 there is 
a potential development to 34,000 
persons. The village covers an area 
of 10.7 square miles of rolling ter- 


rain. Home values range from 
$16,000 to $25,000 and upward. 

One asset of Golden Valley is the 
excellent network of U. S., state and 
county highways, and railroads that 
provide an excellent transportation 
system. The suburb is served by 
U. S. Highway No. 12, State High- 
way No. 100 and State Highway No. 
55; of equal importance are three 
railroads. These excellent transpor- 
tation facilities placed the suburb 
in an enviable position in attracting 
industry and commerce. Rating with 
transportation in importance was 
the availability of a sanitary sewer 
and a water distribution system, a 
sound tax base and responsible gov- 
ernment operation. 

The village realized early in 1952 
that the development of a sound tax 
base required the even balancing of 
residential, commercial and indus- 
trial planning. With this a restric- 
tive building requirement was 
adopted supported by sound munici- 
pal ordinances and a far-sighted 
planning program. The major prob- 
lem was the need to develop a mas- 
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ter plan for sanitary sewer, storm 
sewer and water in conjunction 
with a comprehensive master plan 
of the village to entice sound and 
civic minded industry and commerce 
to the village to share the increased 
tax burden. 


Sewer System Needed 


The council realized that an im- 
mediate need existed to develop an 
overall master sanitary plan. Of sim- 
ilar importance was the need to as- 
sure that, following sewerage, the 
village would have a water distribu- 
tion system. The village felt that if 
industry could be assured of these 
two items, as well as a good school 
system, park program and village 
development plan, industry would 
be attracted. With this plan in mind, 
the village council in 1952 selected 
Orr-Schelen, Inc., of Minneapolis to 
prepare a preliminary survey for an 
interceptor system, including a mas- 
ter sanitary sewer plan 

The first step taken was to apply 
to the City of Minneapolis for per- 
mission for Golden Valley to join 
the Minneapolis-St. Paul Sanitary 
Sewer District, so that it would not 
be necessary to build a sewage dis- 
posal plant. The sewer project, un- 
der the direction of Robert A. Hus- 
ton, former Minneapolis Sewer En- 
gineer, progressed rapidly and in 
February, 1953, the preliminary re- 
port was completed and the report 
made to the village council, with 
the following recommendations 

1) The system to be composed of 
three trunk systems. 

2) The sewer system to be a grav- 
ity type with possibly one lift 
station 

3) The design to be based on 
Minnesota State Board of Health 
standards of 250 gallons per capita, 
with an estimated sewage volume 
of 23 cfs based on 5,300 sewered 
acres assuming 10 persons per acre 

4) The village to be divided into 
trunk and lateral districts, as desired 
by council 

The report was accepted and Orr- 
Schelen, Inc., was ordered to pre- 
pare a sewer district map of the 
village. Following this each district 
was to be given an opportunity to 


vote whether or not it wanted a 
trunk sanitary system installed. This 
policy was followed thereafter for 
each trunk or lateral district as the 
need for sewerage developed 

The preliminary plans for the 
South Trunk Sewer in the Tyrol 
Hills area indicated that the neigh- 
boring suburb, St. Louis Park, might 
desire to use this trunk as an outlet 
for part of its sewer system. The 
council contacted the St. Louis Park 
officials and an agreement was soon 
reached. The Village of Golden Val- 
ley was to supply an outlet for 10 cfs 
of sewage for the City of St. Louis 
Park in its system in return for 
which St. Louis Park would pay the 
additional cost of oversizing and 
maintenance. A sewer charge would 
be paid to Golden Valley on a me- 
tered basis arranged by contract. 

With the development of the trunk 
system the village council began the 
important work of surveying the in- 
dustrial and commercial fields with 
the goal of selecting favorable ten- 
ants for the village. It would be 
these tenants who would permit es- 
tablishment of a sound tax base 
with a minimum of burden on the 
home owner. 

The Northeast Trunk Sewer was 
ordered built in March, 1955, and 
was completed in January, 1956, at 
a cost of $632,712. This project in- 
cluded the construction of the paral- 
lel line outlet in Minneapolis at a 
cost of $144,600. A total of 22,000 lf 
of sewer was constructed on the 
project in Golden Valley. The field 
construction activities of this and 
subsequent projects in Golden Val- 
ley were under the able direction of 
A. G. Barnacle 

The construction of this trunk 
sewer resulted in the immediate 
petition and demand for lateral sani- 
tary sewers to serve the area. Orr- 
Schelen was authorized to prepare 
a preliminary report for a public 
hearing. The public hearing indi- 
cated that an urgent need for later- 
als in the area existed: therefore, 
the council took immediate action 
and ordered preparation of plans 
and specifications for laterals 

The Northeast Lateral Sewer 
Project was begun in April, 1955, 
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and completed in January, 1956, at 
a cost of $1,246,138 with a total of 
132,884 If of sanitary laterals con- 
structed. The construction of the 
South Tyrol Trunk and the laterals 
for this area followed closely upon 
construction of the Northeast Lat- 
erals. The South Tyrol Trunk Sew- 
er was completed in May, 1957, at a 
cost of $988,025. The South Tyrol 
Laterals were constructed at a cost 
of $964,441. The total trunk and 
lateral sewers constructed’ amounted 
to 123,500 lf. 

The development of plans and 
specifications for the Northwest 
Trunk and Lateral Sewer represents 
the final step in completing the sani- 
tary sewer system in Golden Valley. 
The trunk sewers were completed in 
November, 1957, at a total cost of 
$1,556,160. The total trunk sanitary 
sewer constructed was 29,300 If. The 
lateral sanitary sewer is not as yet 
complete, since part of the area has 
not been fully developed for build- 
ing sites. As of the end of 1959, ap- 


@ DEEP menhole construction shown 
above; house services shown oat right. 


proximately 150,000 If of laterals 
were built in this area 

The near completion of the North- 
west Trunk System provided the 
final deciding factor in the decision 
of General Mills, Inc., and Minne- 
apolis-Honeywell Co. to establish 
their base of operations in Golden 
Valley. The suburb was fortunate 
to have the facilities and physical 
potential necessary to attract these 
nationally recognized concerns as 
residents and taxpayers. The con- 
templation of, or completion of sani- 
tary sewers closely coincided with 
the location of the following addi- 
tional firms in Golden Valley: Min- 
neapolis Gas Company; Internation- 
al Paper Company; General Motors 
Training School; Federal Container 
Company; G. H. Tennant Company; 
Upjohn Company; and Pako Corp. 
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These are but a few of the indus- 
tries that have located in the village. 
There are at least ten national en- 
terprises and numerous others less 
famous, but equally desirable. 

The final question to be answered 
by those who believed that industry 
would aid their tax base and that 
sanitary sewers and prospects of a 
water distribution system would in- 
duce industry to locate in Golden 
Valley was: “Did this program re- 
sult in a sound and substantial tax 
base that would be an aid to lessen- 
ing the burden of the home owner?” 

The answer to this question was 
adequately given by Robert Burns, 
the village assessor, in his report to 
the council in July, 1959. The total 
assessed valuation in 1955 was 
$5,537,477. By the end of the fiscal 
year 1957, this figure had increased 
to $12,060,695. This means that in 
1960 each mill levied would bring 
in $12,060. Of this figure $5,920,260 
are in the industrial, commercial and 
utility classifications. 

The assessed valuation of the vil- 
lage has more than doubled in the 
past five years. The total valuation 
in non-residential classifications 
since 1955 has increased by 700 per- 
cent. In 1955, industry and com- 
merce shared only 9 percent of the 
tax load as against the present 49.08 
percent. Utilities in the village pay 
8.82 percent of the tax load. Only 
13 percent of the taxes collected go 
to village operation expense; the 
state and county take 25 percent 
while 62 percent goes to support the 
three school districts in the village. 

The belief that a promise of utili- 
ties must precede efforts to induce 


good industry and commerce was 
adequately answered by the final 
result. Very few villages can boast 
of a tax base shared almost 50 per- 
cent by industry and commerce. The 
financial structure of the village is 
soundly based and community 
standards were maintained and even 
raised to higher levels. 

The administration of the govern- 
ment is in the hands of Roger Ul- 
stad. The engineering functions are 
under the direction of Donald Sor- 
ensen. 

A plan that can lessen the taxes 
of already overburdened residential 
property owners is directly related 
to development of a sound, equitable 
tax structure. The plan of Golden 
Valley to use industry to provide 
this relief is one example of how 
this can be accomplished. It is essen- 
tial to develop a sound program of 
planning, ordinances, and public 
utility development to encourage 
good industry and commerce to lo- 
cate in a city, suburb or village. In- 
dustry cannot afford to invest heavi- 
ly in temporary utilities in the high- 
ly competitive business world of 
today. It must choose wisely where 
to locate its base of operations. The 
village that can offer good schools, 
parks, responsible government and 
public utilities will have first choice 
of the best industry and commerce. 
One of the major financial induce- 
ments to get industry to locate in 
Golden Valley proved to be a sani- 
tary sewer system. To complete its 
program of expansion the village is 
contemplating installation of a water 
distribution system already designed 
for them by Orr-Schelen, Inc 


@ AS A RESULT of utility program non-residential valuations are now 49% of total. 
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SOFTENING and IRON REMOVAL PLANT 
DESIGNED FOR LOW COST OPERATION 


EDWARD 8B. SCHREINER 
Superintendent of Water, 


Pella, lowa 


OLLOWING a decision to con- 

struct a plant for water condi- 
tioning, to involve both iron removal 
and softening, the City Council 
of Pella, Iowa, in 1957 employed 
Henry E. Cook, Consulting Engi- 
neer of Ottumwa, Iowa, to evaluate 
current practices and to recommend 
a design. Preliminary investigation- 
al work included consultation with 
representatives of the State Board 
of Health and visits by Mr. Cook 
and the author to several lime-soda 
and zeolite softening plants. It was 
felt that the operation and mainte- 
nance costs of these plants were ex- 
cessive and that the design for 
Pella should endeavor to economize 
on these factors. This meant that 
automatic devices should be em- 
ployed and the design should mini- 
mize pumping. Another design goal 
was to have the plant exterior re- 
semble a ranch type residence 

It was decided to provide iron re- 
moval by aeration and filtration 
and softening by the zeolite proc- 
ess, with pH control by means of 
anhydrous ammonia. Technical ad- 


vice was obtained from the General 
Filter Co., the Permutit Co. and 
Culligan Zeolite, primarily for the 
of anticipating friction 
losses through rapid filters 
and zeolite beds. Phillips Petroleum 
Co. was consulted with 
to the use of anhydrous ammonia 

To provide flow and to 
have the housing structure look like 


purpose 
sand 


reference 


gravity 


a residence, elevations were criti- 
cal. The total fall from influent to 
discharge had to be about 24 ft. The 
raw water is pumped from the Des 
Moines River and 
chlorination at the 
tion as the first iron removal step 
The design flow se- 
quence through a draft 
aerator, rapid sand filters and zeo- 


i-MG 


to be made 


receives pre- 
pumping sta- 
called for a 
forced 


reservo 


for 


lite softeners to a 
Arrangements were 
blending of filter and 
fluents for constant 
predetermined hardness level. The 
final effluent was to be pH-cor- 
rected, fluoridated and chlorinated 


softener ef- 


maintaining a 


Details of Design 


By locating the aerator in the 
gable of the housing structure with 
discharge to the chimney 
an influent elevation of 99.83 was 


achieved. The forced draft aerator 


exhaust 





furnished by General Filter Co., has 
There 


shells 


dimensions of 6 x 8 x 7 ft 
are three rapid sand filter 
of concrete each 8 ft. by 14 ft. in 
12 ft The 
ontaining structures of three zeo- 
lite beds are 8% ft. by 8 ft. 2 in 
and 12 ft Inflow to the 
filters is over adjustable weirs set at 
elevation 91.58. The overflow level 
of the filters is 91.5. The filter ef- 


fluent passes to a flow-splitting box 


cross section and deep 


4 in deep 


Flow is controlled at this point by 
precisely set weirs to divert a por- 
tion directly to the discharge line 
thus controlling effluent hardness at 
4 to 6 gpg. The : 
the softeners are set at 83.08 and 


influent weirs of 
the final effluent line reaches a mini- 
mum elevation of 75.66, a distance of 
200 ft 


can operate on a minimum head loss 


from the plant. The plant 


of 15 ft.. allowing a 9-ft. variation 
with 
f 


iure- 


The softeners are equipped 
Nalcite cation exchange 
nished by National Aluminate Corp 
The resin beds are 4 ft. deep. Re- 
generation is by brine solution. Two 
salt bins of the “Lixate” 
provided, each designed to hold a 
Located inder- 
loaded di- 


is deliv - 


resin 


type are 


arload of salt 
ground, the bins can be 
ectly from a truck. Brine 
ered to the softeners by injector 


— - 








INTERIOR, showing laboratory. Fluorescent lights, terrazzo floors and glazed tile walls coniribute to appearance. 
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The chlorinator is housed in a 
separate room with entrance on the 
outside only. The room is separate- 
ly ventilated and a “picture” win- 
dow is provided to permit viewing 
the apparatus from inside the build- 
ing. 

In the laboratory we have a hood, 
electric oven, muffle furnace, refrig- 
erator, analytical balance and other 
equipment right down to a first aid 
kit mounted on the wall. 

Piping is of welded steel except 
for the brine solution where plastic 


@ MASTER switch and general control pone! records and 
transmits all plant information. Author left, Mr. Cook right. 


is used and for control piping with 
copper tubing employed. Door and 
windows are  aluminum-framed 
Thermopane fluorescent 
lighting, terrazzo floors and struc- 
ture glazed wall tile contribute to 
an attractive interior. 


Recessed 


Instrumentation 


The plant can be started from 
shut down on automatic, but is op- 
erated at a constant low flow of 
about 250 gpm. The filters are con- 
trolled through head variation and 
by an electric clock for triggering 
backwashing from the high serv- 
ice line.. Operational valves are hy- 
draulic cylinder Iowa double gate 
valves. Pneumatic transmission is 
used for control of filter backwash- 
ing, brining, rinsing and returning 
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to service. The softeners are con- 
trolled by a hardness alarm fur- 
nished by the Hach Chemical Co. 
By clock operation, the output of 
each of the three softeners is ana- 
lyzed at a preset time. When a pre- 
determined hardness is attained, the 
softener operation is halted and the 
regeneration cycle is started. The 
analyzer also determines when re- 
generation is complete and effects 
return to service. An electrical in- 
terlock prevents the backwash of 
more than one filter or the regenera- 


tion of more than one softener at a 
time 

Fluoridation, chlorination and pH 
control are also subjected to auto- 
matic analysis, recording and cor- 
rection, Flow meters for this control 
function were furnished by Hersey- 
Sparling and recorders by Bristol; 
the ammoniator and chlorinator by 
Wallace and Tiernan; and the 
sampler and analyzers by Hach 
Chemical Co. All metering is ar- 
ranged for “fail safe” control 

The control board for filter and 
softener operation was designed by 
General Filter Co., with pneumatic 
transmission. The control board for 
chemical addition was made by 
Hach Chemical Co. The master 
switch and general control panel 
was designed and wired by city 


employees. This board records and 
transmits all information on opera- 
tion of the plant to the power plant 
and water superintendent's office. 
Reservoir pumping is controlled at 
the power plant and river pumping 
at the treatment plant. An intercom 
system is designed to link the river 
pump house, treatment plant, power 
plant and the water superintendent's 
office. This was also designed and 
installed by city employees. There 
is even a control on the plant light- 
ing to allow the lights to be turned 


@ PLANT provides for iron removal, softening and pH con- 
trol, with gravity flow throwghout. All pipes are welded. 


off within 2 minutes after employees 


leave 


Operation 

The staff required fo: 
consists of a chemist for a half-day 
of each 24 hours and two men one 
hour per day. The plant was placed 
in operation in September, 1959 and 
performance has exceeded expecta- 
tions. The plant has been operated 
at flows from 70 to 1200 gpm, but a 
constant outflow is maintained most 
of the time. The effluent has a hard- 
ness of about 4 gpg, iron content of 
0.01 mg/L and pH 7.8 

Construction of the building was 
contracted to Roth and Associates of 
Storm Lake, Iowa; installation of 
piping, filters, and softeners to Gen- 


eral Filter Co 


operation 
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The LINE RIDER really mows em down! 


THE Lin™E RIDER AND HIS GANG of Diamond Chemical 
killers can rid your roads of troublesome weeds and 
bushes. They'll do it quickly and save you money like 
they did out Ohio way, where they saved $18.75 per mile! 


Meet the gang: 

FOR MIXED BRUSH—LINE RIDER LV-3D/3T, a 2-Ethyl 
Hexy] Ester formulation of 2,4-D and 2,4,5-T contain- 
ing 3 pounds each of acid equivalent per gallon. 

FOR MAPLES AND OAKS—LINE RIDER LV-6T, a 2-Ethy! 
Hexyl Ester formulation of 2,4,5-T containing 6 pounds 
of acid equivalent per gallon. 


FOR AREAS ADJACENT TO SENSITIVE CROPS—LINE 
Riper AMINE 22, an alkyl amine salt formulation of 
2,4-D and 2,4,5-T with 2 pounds each acid equivalent 
per gallon. Applied as a water-borne spray. 

FOR SPECIAL CONDITIONS — Available are other stand- 
ard Line Riper formulations, including Butyl and 
Low Volatile Esters of 2,4-D and 2,4,5-T containing 
4 pounds acid equivalent per gallon. 

If you want deadly marksmanship, send for new bro- 
chure giving details. Write Diamond Alkali Company, 
300 Union Commerce Building, Cleveland 14, Ohio. 


@) viamona Chemicals 
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NEWS BULLETINS 





AMERICAN PUBLIC WORKS ASSOCIATION, 1313 EAST 60th STREET, CHICAGO 37, ILLINOIS 





Hurst Appointed Chairman 
Of International Relations 
Committee 


Chicago, Ill—William D. Hurst, 
city engineer, Winnipeg, Manitoba, 
Canada, has just been appointed 


William D. Hurst 


chairman of the American Public 
Works Association’s newly formed 
Committee on International Rela- 
tions 

Because of increasing contacts 
between the Association and per- 
sons from other parts of the world, 
the Committee has been established 
to coordinate APWA activities on 
matters dealing with international 
affairs and assist in the develop- 
ment of effective means of exchang- 
ing information on public works 
activities with officials of other 
countries. The Association, founded 
in 1894, presently has a membership 
of approximately 5,000 public works 


officials with members in thirteen 
foreign countries. 

Hurst, a former president of the 
Association, is a registered architect 
and civil engineer in Manitoba, and 
a former director of the American 
Water Works Association. In addi- 
tion to his position as city engineer 
in Winnipeg, he is also commission- 
er of the Winnipeg-St. Boniface 
Harbor Commission and was chair- 
man of the River and Streams Au- 
thority from 1952 to 1959 

Other members of the Committee 
are: Dr. Donald C. Stone, dean, 
School of Public & International 
Affairs, University of Pittsburgh; 
Verne A. Parker, director of public 
works, San Diego, Calif.; Frederick 
F. Aldridge, chief sanitary engineer, 
Division of International Health, 
U. S. Public Health Service, Wash- 
ington, D. C.; Robert B. Brooks, 
consulting engineer, St. Louis Mo.; 
Paul R. Screvane, commissioner, 
Department of Sanitation, New 
York City; Harold J. McKeever, 
editor-in-chief, Gillette Publishing 
Company, Chicago, Ill.; Myron D 
Calkins, city engineer, Department 
of Public Works, Tacoma, Wash.; 
Edward J. Cleary, executive director 
& chief engineer, Ohio River Valley 
Water Sanitation Commission, Cin- 
cinnati, Ohio; and Ernest A. Fort, 
director, Public Service Depart- 
ment, Miami, Fla 


Roy Morse Becomes 


Member of APWA Board 


Chicago, Ill—The American Pub- 
lic Works Association's Board of 


Directors recently selected Roy W. 
Morse, city engineer, Seattle, Wash., 
to serve the unexpired term of for- 
mer Board member William A. 
Bowes, commissioner of public 
works, Portland, Oregon. The de- 
cision of the Board was unanimous. 

Bowes found it necessary to re- 


Roy W. Morse 


sign because of an increasing num- 
ber of pressing commitments. He 
served as APWA'’s Director from 
1946 to 1948 and was elected again 
in 1958 to serve until 1961. 

Morse was general chairman of 
the 1959 Public Works Congress and 
Equipment Show held in Seattle, 
and is a past president of the Wash- 
ington Chapter. He was formerly 
employed by the Boeing Aircraft 
company and held a federal position 
with the Department of Interior. He 
also served as Superintendent of 
Seattle's Water Department, and 
was named city engineer by Mayor 





OFFICERS: Jean L. Vincenz, San Diego, Callif., President; Frederick W. Crane, Buffalo, N. Y., Vice President. REGIONAL 
DIRECTORS: (term ending 1960) Charles W. Cooke, Hartford, Conn.; R. S. Hopson, Richmond, Va.; H. H. Hester, 
Fort Worth, Texas; (term ending 1961) iLovis H. Moehr, Wyandotte, Mich.; John A. Morin, Oakland, Calif.; Roy W. Morse, 
Seattle, Wash., (term ending 1962) Paul R. Screvane, New York, N. Y.; Albert G. Wyler, New Orleans, La.; Edward J. 
Booth, Bismarck, N. D. immediate Past President, Wm. D. Hurst, Winnipeg, Manitoba. Robert D. Bugher, Exec. Director. 
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Gordon Clinton and designated by 
him to head the city’s board of pub- 
lic works, which must approve all 
contracts for public works construc- 
tion. Morse’s term on the Board will 
expire in 1961. 


Plans Are Taking Shape For 
N. Y. Public Works Congress 
and Equipment Show 


Chicago, Ill—Almost all of the 
exhibit space for the 1960 Public 
Works Congress and Equipment 
Show to be held in New York City 
August 14-17 has been taken. Over 
115 firms have already contracted 
for exhibit area which will make 
the upcoming show the largest ever 
sponsored by the Association and 
one of the most diversified 

Technical sessions are being sche - 
duled for Monday afternoon, Tues- 
day afternoon and for all day Wed- 
nesday. The latest research and 
thinking will be incorporated into 
the numerous talks and panel dis- 
cussions on a wide variety of topics 
Among those scheduled on the pre- 
liminary program are: “Gains and 
Gaps in Water Pollution Control”, 
“Transportation — The Key to Ur- 
ban Development”, “Srow Removal 
and Ice Control”, “Proper Planting 
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The Coliseum in New York City, site of the 1960 Congress and Equipment Show. 


and Care of Street Trees”, “Flood Public Works”, “Automation: Basi 


Plain Zoning”, “Sewage Treatment Principles and Procedures” 
Trends and Developments”, “Com- Everyone who registers early 


and 


posting Theory vs. Practice”, pays his registration fee in advance 
“Placement of Utilities in Urban will receive as a special] gift through 


Communities”, “Legal Aspects of 


f the courtesy of the New York-New 





T. E. POTTS EQUIPMENT CO. DELIVERS 


8 NEW BAUGHMAN SAND and CINDER SPREADER 


TO CITY OF BUFFALO 


S 








Ou : . LUBE-IMPREGNATED CHAIN DISCHARGE . @ Baughman exclusive, 
Y ; consider how positively insures greater corrosion resistance and virtyally eliminates 
chain freezing 


operating efficiency will be increased and TOUGHEST CHAIN DISCHARGE of ony ice control body . . , totol test 


long-life low cost performance assured, 


strength of 40,000 ibs 
STRONGEST BODY MADE . . . with reinforced top edge, extended side 


with these important Baughman ice con- jocks and internal bracing for full body support. 


trol features: 


saucHMan|; BAUGHMAN MANUFACTURING 


FEWER WORKING PARTS . . . less maintenance, yet positive spreading 
with even, quick, safe discharge 


Better Service Through Better Engineering 
Service and Parts from 200 Service Branches. 


— 308 SHIPMAN ROAD JERSEYVILLE, ILL. 
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“OPERATES 1693 HOURS 
without a breakdown 


of any kind!” =~ 


‘ CAMPBELL 
WELDON |S. ett 
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Fitchburg Wood Chippers are engineered to stand hard use, 
to give long service without excessive maintenance costs. 








That's the “reason why” successful men like Weldon Campbell 
prefer Fitchburg for the tough brush removal jobs. 


Fitchburg Chippers are designed by engineers for busy, trouble- 
free service. The exclusive spring-activated feed plate adjusts 
itself automatically—provides protection from damaging foreign 
material—assures smooth, efficient operation. The power take-off 
clutch gives safe starts and stops. There’s no fly wheel to cause 
bearing trouble. These features keep a Fitchburg Chipper on the 
job... save you time and money. 


Read (at right) what others say about their Fitchburg Wood 
Chippers, and send for your free copy of “Chip Dollars” today. 


fF ITCHBURC F NCINEERINC a FITCHBURG, MASS. 
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Our Fitchburg Chipper hos been inexpensive to 

meointoin ond trouble-free in operation, and hes 
meont o greot soving to us in time ond labor.” 

—F. A. Cenuse & Sens, inc 

Philedelphic, Pennsylvania 


=a} a 
During cbovt 2,000 operating hours we hove suf- 
fered neither employee accident due to chipper 
operation, nor mojor mechonicea!l failure 


—Nerthern Tree Company, inc 
Petoskey, Michigan 


The Fitchburg Chipper is well constructed. The 
machine is trouble-free and easily mointoined.” 

~ Glasgow, Supt. of P. W 
Township of Mahwoh, New Jersey 


NEW! FREE! 
Book of Facts 


Detailed cutaway 
drawings of Fitchburg 
Chipper in color 
Specifications, 
diegroms, chorts, 

plus money-saving 
reports and 
experiences 

of others. 


§ FICCHOURC ERCINCERING CORPORATION 
8 Fitchburg, Mass., Dept. PW-66 

Send Free Copy of “Chip Dollars 
from Your Overheod”’ 


Neme 








Jersey Chapter of APWA a person- 
alized portfolio with his name im- 
printed on it in gold. An equally 
attractive portfolio will be presen- 
ted to the ladies. A gold covered 
notebook with a ball point pen will 
be given advance registrants through 
the courtesy of the New York City 
Local Committee. In addition, lim- 
ited to APWA members registering 
in advance, there will be a special 
drawing for a grand prize—an auto- 
mobile (approximate price $3,500). 

Three post Congress tours are 
being planned. Alternate tours are 
being arranged to Europe which 





DRAMATICALLY CLEAN 





g with T 


will hit such historic cities as Lon- 
don, Amsterdam, Brussels, Paris, 
Geneva, Copenhagen, Frankfort, 
Nice, and Rome. A ten-day Carib- 
bean holiday will include a visit to 
St. John Island and a visit to the 
home of Don Herrick, retired ex- 
ecutive director of APWA. The first 
stop from New York will be San 
Juan and then on to St. Thomas in 
the Virgin Islands. From St. Thom- 
as the tour will go by boat to St 
John with a cruise around the is- 
land’s north shore taking in such 
sights as beaches, the ruins of sugar 
estates, Caneel Bay Plantation 


t “100” reduces comploints, attracts public interest. 


How to give your city 
an EXTRA-CLEAN name 


From Maine to California, progressive 
cities take pride in the cleanliness of 
their downtown areas—as these are 
their public “showcases’’. 

It is here—where extra-clean 
sweeping counts most—that you 
will find enthusiastic interest in 
TENNANT’S revolutionary vacuum- 
ized sweeping. 

You'll see the difference at once, 
because a TENNANT Model “100” 
Vacuumized Sweeper provides ultra- 
clean sweeping . . . with no dust 
nuisance at all! For performance, 


the new “100” is in a class by itself. 
Its powerful brush-and-vacuum 
system picks up the fine dust that’s 
usually missed . . . as well as heavy, 
bulky debris. It cleans a 7'4” path. 
You'll find it trimly compact, 
highly maneuverable. Assures out- 
standing results in downtown areas, 
dusty alleys, parking lots .. . as well 
as in attractive residential areas. 
WRITE TODAY for illustrated bulletins, 
photos and performance data. G. H. 
Tennant Co., 755G N. Lilac Drive, 
Minneapolis 22, Minnesota. 


VACUUMIZED 
SWEEPERS 


(Laurance Rockefeller’s tropical 
resort) Turtle Bay, Hawk's Nest 
Bay and other extraordinary sights. 
Following the return to St. Thomas 
Island the tour will continue to 
Haiti for sight seeing and evening 
entertainment and then on to Ja- 
maica for another three days. Com- 
plete itineraries may be had by 
writing to the American Public 
Works Association, 1313 East 60th 
St., Chicago 37, Illinois 


illinois Chapter Holds 
Organizational Meeting 


Bloomington, Ill.—One of APWA's 
newest chapters, the Illinois Chap- 
ter, held an organizational meeting 
at Bloomington, Ill, April 20th. This 
is the second chapter to be formed 
in the State of Illinois, the first 
being the Chicago Metropolitan 
Chapter. The new Chapter takes in 
that area exclusive of the Metropol- 
itan district 

Officers for the new Chapter in- 
Fred Penning. director of 
public works, Wood River, presi- 
dent; Lane H. Mashaw, city engi- 
neer, Rockford, vice-president; and 
James P. Murphy, consulting en- 
gineer, Crawford, Murphy and Tilly, 
Springfield, secretary-treasurer 

Directors elected for two-year 
terms are: Charles A. Nelson, city 
engineer, Springfield, and John T 
Kearnes, director of public works, 
Champaign: elected for one-year 
terms are: Harley R. Greene, super- 
intendent of public works, Bloom- 
ington, and Leonard H. Caro, direc- 
tor of streets and sewers, Peoria 

APWA President Jean L. Vin- 
cenz, one of the featured speakers, 
emphasized the need for public 
works officials continually to im- 


clude 


prove themselves and the quality 
of their work to meet the growing 
demands of the public. He pointed 
out benefits to be derived from 
chapter activities and complimented 
those responsible for organizing the 
new chapter. Robert D. Bugher, the 
Association's Executive Director, 
described various activities that 
have been carried out by other 
chapters and explained some of the 
services the national Association 
provides 

Another new chapter is being 
formed in Florida, which will bring 
APWA chapters to a total of thirty- 
three. 


Pre-Registration Details 
for the APWA Congress 
Appear on page 181 














PUBLIC WORKS for June, 1960 





it’s easy to get to 
all the parts 


You'll find that Enterprise accessibility 
saves time, money and manpower 
in maintenance and overhaul 


Ever watch precious hours slip by trying to 
find a way to dismantle, inspect or replace an 
engine part or assembly? Such unnecessary 
and costly down-time is something you don’t 
ee ont rectar or have to worry about with modern, “easy-access” 
Crietrees ond te norneet covert ENTERPRISE Diesels. For ENTERPRISE service- 
romevind © sible wise engineers have designed every model 
Cosavenie inapecten © in the entire 73 to 2284 HP line for maximum 
: srrovds or surly - accessibility and easy, low-cost servicing. 
ns petting 1 engine . That’s why we say — and mean — you'll have 
, less down-time if it’s powered by an 
ENTERPRISE Dependable Diesel! 


ENTERPRISE [Djegeals 


THE DEPENDABLE 


Enterprise Engine & Machinery Co., Subsidiary of General Metals Corporation 
18th & Florida Streets, San Francisco 10, Calif. « National and worldwide sales and service. 
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PLACING CONCRETE For 
THE NEW GLEN CANYON DAM 


HE Glen Canyon Dam, a concrete 

arch structure 700 feet high, with 
crest length of 1,550 feet and maxi- 
mum thickness of 340 feet at the 
base, will form a reservoir of 28 mil- 
lion acre feet extending up the Colo- 
rado a distance of 186 miles and up 
the San Juan River tributary 71 
miles. Integrated with it will be a 
900,000-kilowatt power plant 

Excavation was begun in 1957 
Placing the 4.83 million cubic yards 
required for the dam 
and power plant began this past 
spring and will require from three 
to four years for completion 

A $4 million bridge, recently com- 
pleted, spans the river 800 feet 
downstream of the damsite. It was 
built to help the construction crew 
build the dam, because without it, 
the trip from one rim of the canyon 
to the other entailed a 225-mile de- 
tour. In addition, 25 miles of access 
roads have been built 

Glen Canyon is part of an even 
bigger effort, the $760 million Colo- 
rado River Storage Project. Its 
mainstream dams, 11 irrigation 
units, and power output will serve 
3 million people in Colorado, Wyom- 
ing, New Mexico and Utah. 

Concrete for the Glen Canyon 
Dam will be placed cold, and its 
temperature after placement will be 
lowered by operation of an imbed- 
ded pipe cooling system. Refrigera- 
tion is undertaken to reduce the 
temperature gradient between the 
interior and the surface of the con- 
crete blocks, in order to prevent 
cracking; and to accelerate contrac- 
tion of the blocks to minimum size 
in order to open joints between ad- 
jacent blocks sufficiently for grout- 
ing 

Refrigeration removes in one or 
two months heat that would other- 
wise require as long as 50 years 
to be dissipated. The concrete is 
cooled to grouting temperature, and 
then the cement grout is pumped 
into the joints. 

A 4,000-ton refrigeration 
was designed by Lewis Refrigeration 
Co., Seattle (Wash.) refrigeration 
contractors. This plant was installed 
by Merritt-Chapman & Scott Cor- 
poration, general contractors for the 
Bureau of Reclamation project. It 


of concrete 


plant 
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keeps the mix in the 40° to 50°F 
range during placement and supplies 
coolant to blocks of mass concrete 
It produces 35°F water for cooling 
the aggregate, makes 425 tons of ice 
per day, cools air for circulation 
through the aggregate bins, and pre- 


Four No. A-175 FES-Fuller Ro- 
tary Booster Compressors, each 
driven by 125-hp motors and having 
a 150-ton capacity, were supplied by 
Lewis Refrigeration Co. as second 
stage to bring capacity up to the 
rated 4,000 tons pumping from 5 psig 


@ LOOKING downstream: This aerial view shows character of topography at dom- 
site. Excavation is under way between the cofferdams; keywa.s indicate dam site 


pares a coolant that is circulated 
through coils to hold down tempera- 
ture of the emplaced concrete 

Most of the ice produced at this 
plant is consumed in use as an addi- 
tive in the mixing water. Some of 
the concrete placed at 50°F is furth- 
er cooled to 40°F after emplacement 


to 45 psig. For maximum production 
in relation to a given refrigeration 
horsepower, ammonia is employed in 
the compressor 

Water for both the mix and the 
refrigeration plant is collected from 
several wells near the aggregate 
production plant, which is about five 
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Holan 5-Section Towers 

give you high-up stability and 
safety, glide up smoothly with 
pushbutton platform control. 


Wa A 


ee 


+ 
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44 SQUARE FEET OF WORK SPACE 
30 FEET IN THE AIR. Crew members, 
working on 4/ by 11 Holon tower 
platform to install fluorescent lighting. 
The 96- pound luminaire is roised to 
exact position with tower controls. 


7 


5 TELESCOPING BOX SECTIONS 
extend with the five telescoping 
cylinders that lift the Holan tower into 
the oir. Result: maximum strength, sto- 
bility ond sofety . . . and o smooth 
ride up. Plotform equipment includes 
push-button controls for raising ond 
lowering, a handle for rotation and a 
3-foot safety railing. Everything folds 
neotly over the body for stowage. 
Holon's 5-section design permits in- 
staliation of tower behind the cab on 
ony chassis even though transmission 
might extend beyond recor of cab. 
Rotary, transverse and stationary 
towers ore avoiloble— 17’, 23’ 6", 
ond 30’ moximum heights. 


2 
f 
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Subsidiary of THE OHIO BRASS COMPANY 


Holan Corporation, 4100 West 150th Street, Cleveland 35, Ohio 
Plants in: Cleveland, Ohio; Griffin, Georgia; Phoenix, Arizona 
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miles from the dam site, and is 
transported in a 20-inch steel mam 
to the refrigeration and mixing 
TRAC F 8 ' | plants. Construction equipment and 
S$ | materials are trucked in from rail 
| heads at Flagstaff, Ariz. Clarkdale, 
| Ariz., and Marysvale, Utah. 
For Six types of aggregate are pro- 
duced at the heavy-media aggregate 
plant. This material is carried by 
AIR & WATER trailer trucks to a drive-over hopper 
at the dam site, from which it is de- 
livered to six stockpiles, one for 
each different type of aggregate 
Two types of sand are similarly de- 


livered and distributed to stockpiles 
by a radial stucker. 


FLUORESCENT DYES such as Rhodamine B are the 
CHEAPEST, SAFEST, and most CONVENIENT tracers for Air-operated clam gates, remotely 
studying mass flow and dispersion in liquids and gases. controlled, draw material from the 
° ; ah lettin eight stockpiles into a 1,300-foot re- 
The detection equipment is INEXPENSIVE, PORTABLE, covery tunnel. A 36-inch conveyor 
and automatically records the concentration of dye, allowing carries the materiel in the tunnel 
you to examine the quantitative pattern in the field as it out about 500 feet beyond the mouth 
develops. of the tunnel, where the aggregate 


For information on these methods and on a complete line of receives its first chilling with ice 
FLUOROMETERS for laboratory, field, individual samples or water 


continuous recording, please write. Coarse aggregates are dewatered 
Fines are then drawn off through a 


6 x 14-foot screen atop the 217-foot- 
high batch plant and the rest of the 

g ur er 2425 PULGAS AVENUE material is distributed among eight 
k compartments, four of which store 

as 544.8064 PALO ALTO, CALIFORNIA the four sizes of screened gravel, 

ranging from 6-inch to No. 4. Two 
others are used to store the two sizes 
; of gravel processed through the 
EBMI 4 7 mi heavy-media plant, and the remain- 
- ing two receive the two types of 
Underground Boring | ' sand. Total capacity for aggregate 


Machine . : storage at this stage is 3,000 tons 
’ Cement, trucked in from Clark- 


New! Improved! dale, and pozzolana from Cameron, 
Ariz., are dumped onto drive-over 

far greater . receiving hoppers, and are then 
moved by Fuller-Huron “Airslide” 

SAFETY! fluidizing conveyors and bucket ele- 
vators to seven storage silos, three 

of which are charged with pozzolana, 
the rest charged with cement. Capa- 
city of each silo is 10,000 barrels. 
Fourteen-inch reclaiming screws 
feed material from these silos to 
twin 12-inch “Airslide” conveyors, 
which carry it to two 700-barrel 


Model 70 PLAYGROUND | silos at the concrete plant. From 

these, material is screw fed to indi- 

BORES—with no surface break | AND SWIMMING vidual weigh hoppers that auto- 
BORES—up to 250 feet in length | POOL EQUIPMENT matically deliver the proper pro- 


BORES—up to six inches diameter | The wise choice of experienced portions of each type into process. 
BORES—so drill stem of pipe of buyers for nearly half a century. The batch plant has been set up 


conduit stays WRITE FOR LITERATURE on an almost inaccessible bench cut 
into the canyon wall 280 feet below 


BORES—1,000 feet on 1 Gal. of — 
the level of the canyon rim, on 


which the concrete silos stand. Thus 


gas 
REAMS-—vp to 12 inches diameter nM iz Pp ICA WwW | all cement and aggregate are fed 


Write immediately for information. ravenous eevees 66. downgrade to the batch plant 


ANDERSON. INDIANA. U.S.A At the batch plant, proportioned 
Inc | materials are fed to six four-yard 
mixers. The completely automatic 


P. O. Box 1100 batch equipment can mix up to 480 
Santa Monica, California cubic yards of concrete per hour. A 
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Improve YOUR Street Lighting System 


MAKE YOUR STANDARD 


HERRIGHIN 


When you specify Kerrigan lighting standards you 
get our octagonal shape, which is inherently 
stronger than the round or fluted; heavier wall 
thickness (.130); one continuous longitudinal weld 
magnofluxed for greater strength; and a guaran- 
teed high yield point. Also 4 to 6 times greater 
resistance to corrosion and less deflection by our 
use of ASTM-A242-49T low-alloy, high-tensile steel. 
And last, but not least, you get a standard that has 
trim, modern lines, architecturally correct. That's 
why we soy: “Make Your Standard Kerrigan!” 











Our new 70-page catalog has 
the engineering focts on both 
steel and aluminum standards! 
Won't you write for your FREE 
copy now? Address: Dep't. P-é 


lad 
<g> 


KERRIGAN 


IRON WORKS COMPANY j 
N " - P oe } 
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batch includes a metered quantity 
of shaved ice brought in by con- 
veyor from the refrigeration plant 
via an insulated hopper, from which 


it has been fed by screw conveyor 


to the batch hopper. 

Any of 12 different mix formulas 
may be automatically delivered into 
the collection hopper, the operator 
having only to push a button in or- 
der to program the desired formula 


Mixers can be used to mix and store 
as many as three different types of 
concrete at the same time. The mix 
is discharged 
partitioned wet-batch hopper of 65 
cubic yards capacity, to 12-yd. dump 
cars and finally into buckets which 
place the concrete. The pouring op- 
eration is on a continuous batch 
basis, with down time only for the 
maintenance of equipment 


successively into a 





Engineer and Contractor 
Cooperation 


In a talk before the San Fran- 
cisco meeting of the Associated Gen- 
eral Contractors, Jean Vincenz, 
president of the American Public 
Works Association, spoke on the 
needs for cooperation and under- 
between 
He pointed out that a 
few years ago each of the sixty 


standing engineers and 


contractors 


cities in the Los Angeles metropoli- 
tan area, many of which are ad- 
jacent to one another, had, togethe: 
with the County, 
nances and requirements for 
ties cuts, excavations and backfills 
A contractor awarded a contract by 


separate ordi- 


utili- 


a utility to lay a gas line, telephone 
conduit, or wate: sewer line, ex- 
tending through a number of thesé« 

f 


cities, found himself really in hot 


water. There was no particular in- 
tent on the part of the city engi- 
ii 


d 


1 had been 


neers to be obnoxious, but they « 
have the ordinances whic! 

adopted by their city councils on 
these subjects to enforce. Without 
spelling it out, one 


f 


dilemma of the cont: 
case 

Recognizing this problem, mem- 
bers of the Southern California 


Chapter of APWA voted to instruct 





the chapter president to appoint a 
committee to study this problem and 
recommend a model street excava- 
tion ordinance. It was important that 
the membership of this study com- 
mittee be composed not only of pub- 
utility 
engineers This 
ommittee worked for more than a 
p oduced an 


works engineers but of 
and contractors 


year before it finally 
ordinance which was deemed ac- 
ceptable It was endorsed by the 
chapter, copies were made of it and 
distributed to all of the cities in the 
area, and since that time many of 
the cities have changed their ordi- 
nance and have adopted this model 
ordinance 
The Utilities Coordinating Com- 
mittee of the San Diego-Imperial 
County Chapter of APWA was also 
ted by Mr. Vincenz. This group 
meets monthly to consider problems 
elating to advance planning for the 
location of utilities to be placed un- 
derground. They discuss the prob- 
lems and arrive at an agreeable s0- 
lution so that planning and con- 
struction can proceed with the least 
inconvenience to the utilities and 
lass of time and expense to the con- 
tractor 
studies have been made 
by a joint committee of the AGC and 


APWA. Some of the problems con- 


Performance plus safety... 


built into PAK-MOR 


e pickup men 
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sidered and resolved by the com- 
mittee are such that they can be 
carried to the membership through 
the separate publications of the two 
Associations. Committees of the 
APWA developed Standard 
Specifications on a number of sub- 
jects and these are available to its 
membership. But conditions vary 
greatly throughout United 
States. In the different regions there 
are differing soil and climatic condi- 
tions, and indeed in some areas even 
different philosophies that may per- 
tain to construction programs. Pro- 
cedures that may be of the highest 
type in the New York area may not 
be at all compatible with the prob- 
lems and conditions in the Los An- 
Materials available in 
Texas may not be available in the 
Seattle area Likewise, soil condi- 
tions encountered in Nebraska may 
be greatly dissimilar from those in 
Mississippi. In short, it is important 
to consider mutual problems on re- 
gional bases in individual areas and 
endeavor to arrive at joint decisions 


have 


these 


geles area 


that make sense 

Entirely too few cities and gov- 
ernmental agencies have developed 
works planning 


long-range publi 


programs. The City of San Francisco 
is one city that has done so, and has 
definitely benefited from the plan. 
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The plan is not new, but it does in- 
volve thinking ahead and taking an 
accurate, objective look at the needs 
of the community. Basically, the 
plan is this: 

All of the departments are asked 
to give serious consideration to the 
public works needs of their depart- 
ments over the next five, ten, or fif- 
teen years. After those that are 
evidently pipe dreams have been 
screened, the public works engi- 
neer is requested to prepare general 
estimates of costs of the various 
items. Following conferences on jus- 
tification of needs, the Chief Ad- 
ministrative Officer establishes a 
tentative priority list. This is then 
submitted to the legislative body 
which, of course, can change these 
priorities as it may desire. The Chief 
Administrative Officer then proceeds 
to tabulate these requests into a 
program scheduled over the five, 
ten, or fifteen-year period, coming 
up always with a total that is pretty 
startling to the community. The 
legislative body must then decide 
how it is going to secure the needed 
public works improvements within 
the periods of time when they must 
be provided 

The adoption of a program of this 
kind enables all of the governmental! 
agencies in a community, such as the 


> 


‘\ 


school districts, the city, and the 
county, to establish a proper priority 
of improvements that may be sub- 
mitted to the public, and for which 
approval may be expected. Actually, 
it is surprising how the taxpayers 
will face up to a program of this 
kind when they recognize that they 
cannot continue to put off these 
needed public improvements except 
at considerably increased costs. and 
possible inconvenience 


Highway Lighting Called 
Too Low for Safety 

Recommended practice in high- 
way lighting may be 50 percent be- 
low the level needed for safely stop- 
ping a vehicle moving at 40 or 45 
miles an hour, according to Dr. H. 
Richard Blackwell, director of Ohio 
State University’s Institute for Re- 
search in Vision. Recommended 
practice is 0.2 to 1.2 footcandles. Dr 
Blackwell's measurements show a 
need for 0.7 to 2.8 footcandles. Addi- 
tionally, the curb lane—the lane 
which pedestrians enter when step- 
ping from the sidewalk—requires 
about twice as much light for rela- 
tive safety as the center of driving 


lanes 
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Prepared by L. G. BYRD, Associate Editor 


New County 
Highway Building 


The county highway department 
of Hennepin County, Minnesota now 
occupies a new shop and office 
building on a 42 acre site near 
Minneapolis. Built at a cost of $778,- 
600, the structure is organized into 
working areas for administration, 
(7,071 sq. ft.) engineering, (6,221 
sq. ft.) and maintenance (58,192 sq. 
ft.). Administration and engineering 
areas are air conditioned. The main- 
tenance section, with a radiant- 
heated repair garage includes a 
booth for painting, washing or steam 
cleaning, a 10-ton traveling over- 
head bridge crane and modern lub- 
ricating and other garage equip- 
ment. Sectionalized parking areas, 
yard lights and expansion areas for 
all building sections are provided. 

“New County Highway Depart- 
ment Building.” Better Roads, April, 
1960. 


Successful 
Slurry Sealing 


A conventional sled or slurry seal 
spreader box and a continuous flow 
pugmill type slurry mixing and 
spreading machine are the two 
methods used by Fresno, California 
in applying slurry seals to their 
streets. The continuous flow equip- 
ment was developed in the Fresno 
area. Field and laboratory testing 
of the characteristics of locally 
available aggregate and asphalt 
emulsion precede the formulation 
and application of the slurry. The 
sealing program schedule itemizing 
streets and nature of preparatory 
work required is based on a street 
inventory made by the engineering 
department. Thorough cleaning with 
brooms and water is followed by the 
leveling of excessive irregularities 
and patching of the surface to be 
sealed. Careful prior notice to all 
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affected residents minimizes the in- 
convenience to drivers and house- 
wives and reduces the possibility of 
inadvertent damage to the uncured 
slurry by cars, bicycles or pedes- 
trians. To avoid delays during the 
work progress, emphasis is given to 
equipment readiness before starting 
a project. A light tack coat (0.1 gal. 
psy) of 1 part SS-1 or SS-2 asphalt 
emulsion to 3 or 4 parts water is ap- 
plied to the cleaned surface by pres- 
sure spray from a distributor. The 
slurry is then applied and spread in 
a film over %-in. thick. Fresno em- 
ploys a unique slurry design calling 
for a coarser aggregate with grada- 


tion ranging from 100 percent pass- 
ing a %-in. sieve to 10 percent pass- 
ing a No. 200 sieve. Total cost for 
the city-performed sealing program 
amounted to 8.8 cents psy 

“Ten Steps For Successful Slurry 
Sealing.” Alex Stenman, Superin- 
tendent of Streets and Sanitation, 
Fresno, California. Pustic Works, 


May, 1960. 


Admixtures 
For Concrete 

Late in the 1930's the Portland 
Cement Association made a thor- 
ough study of the phenomena of air 
entrainment in concrete which led 





RADIANT HEATED CANTILEVER HANGAR 


O HEAT nine million cubic feet 

of hangar space quietly and effi- 
ciently, H. Sand & Co., Inc. of New 
York City, pipe contractors and en- 
gineers, has installed more than 
111,000 feet of Republic Steel radiant 
heat pipe in New York International 
Airport’s new Hangar 17. A sus- 
pended steel cantilever structure, 
the hangar is being built by The 
Port of New York Authority to 
provide the latest word in hangar 
appearance and practicability for 
five foreign flag airline tenants— 
Air France, BOAC, Lufthansa, 
Sabena and KLM. 

In line with this, the hangar will 
have the latest word in heating sys- 
tems, too. The hangar’s six huge 
aircraft maintenance bays will be 
kept warm in cold weather by a 


massive radiant heating system. The 
radiant heat pipe was laid in 18 
sections, or panels, installed six 
inches beneath the hangar floor 
surface running to within six feet 
of the hangar doors (a separate 
heating system is used to keep the 
sliding doors free of ice). Two 
pumps, one for each of the two main 
sections, will circulate 2,240 gallons 
of hot water through the system per 
minute 

Each heating panel contains be- 
tween 40 and 43 grids made from 
lengths of 14-inch pipe. The grids, 
each measuring 145 feet in length, 
are spaced about a foot apart and 
connected at either end to headers 
made of 3-inch pipe that complete 
the supply and return circuit for hot 
water. 


HANGAR 17 


@ 111,000 FEET of Republic Stee! radiant heat pipe is installed beneath floor. 
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Michigan digs, loads pit-run grovel in less 
than half the time previously required. 


How Great Falls s-t-r-e-t-c-h-e-d 
maintenance budgets 20% 


Faced by the universal problem of ris- 
ing demands and level budgets, the City 
of Great Falls, Montana, 18 months ago 
turned to the mobility of rubber with 
dramatic results 


After testing all available machines, 
the City chose a 1% yd Model 85A Mich- 
igan Tractor Shovel. “It handled better 

showed more power and digging 
ability . « s Operators had better vision 
than on comparable units,"’ explains 
Street Supt William Swingliey 


Performance of this power-steered, 
power-shifted, four-wheel-drive Mich- 


Another of Michigans’ many jobs: handling 
water pipe. This section is 16’ long, weighs 
2,000 ibs. Machine can lift 9,000 Ibs. 


igan was so good the City six months 
later bought a second Model 85A. 


Today—counting all costs—the two 
Michigans are doing s much more work 
city officials can schedule 20% more street, 
alley and water-main building and re- 
building per dollar of budget. 


Save hours of travel time 
Michigan 26 mph go-anywhere mo- 
bility accounts for some of the increase. 
Mr. Swingley reports a Michigan often 
travels to a job, completes it, and is on 
its way again before crawlers could have 
been trailer-loaded and hauled one-way. 
60% faster loading trucks 


Similar advantages have been demon- 
strated om the job. Loading hard-packed 


8 Models Now Available 
128 | léew ft 125A 
SSA ilyd 175A 
75A Weyds | 275A 
85A 1% yds 375A 


Nome the mode!l, ploce, and date: 
Well be glad to demonstrate 


2 yds 
2% yds 
4 yds 
6 yds 


pit-run gravel, for instance, a 96 hp 
Model 85A needs only 2 minutes, often 
less, to heap a 6 yd truck. Same job with 
l-yd crawler-loader used to take 5 min- 
utes. 


Save $1,000 yearly 
repair costs 

Output has been equally good on other 
assignments around this city of 60,000 
and its 202 mi of streets, 67 mi of alleys. 
In winter, Michigans load grader-win- 
drowed snow . . . take about a minute to 
fill a 6-yd truck. Summertime they feed 
a hot-mix plant (typical one-machine 
output: stone 
hourly). Units also pick up street sweep- 
ings, backfill water trenches. “In the 12 
and 18 months we've had the two Mich- 
We ve spent 


35 tons of %”" and \” 


igans,"’ says Supt Swingley, 
mo money at ali on repairs 


Michigan is a registered trademark of 
CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


CLARK 


EQUIPMENT 








What signs shall | specify ? 





LYLE’S SIGN 


Scr 
Prost 
CEss 


SERVICE HELPS 


YOU DECIDE 


New sign materials and processes 
and modern methods of handling 
the old, provide important new 
ways to solve your signing prob- 
lems. And Lyle, as a manufac- 
turer of quality street marker 
and traffic control signs, has 
available all types of sign ma- 
terials and styles to meet your 
various requirements. That’s why 
the experience of LYLEe’s sign rep- 
resentatives in helping to solve 
signing problems for dozens of 
cities and towns can be so valu- 
able to you now. 

And, whatever materials you 
select, Lyle’s know-how assures 
you of highest quality. For ex- 
ample, tested and time proven, 
the steel blanks are a hot dipped, 
continuous process galvanized 
material, bonderized after fabri- 


Re 


precTORiZe? 


PLYWOOD 


cation. This special steel Lyle 
uses costs so little more than non- 
rust proofed material—yet lasts 
many times longer. Available too, 
are various types and gauges of 
aluminum sheeting and extru- 
sions, and high density plywood. 


Consider also finishes. Choose 
from baked enamel or reflective 
materials. Available are the latest 
and most improved types of re- 
flector buttons, reflective sheet- 
ing, reflective spheres applied 
directly by Lyle to binder ma- 
terial overlaid on baked enamel, 
and reflective liquid coating 


Processes available include 
Lyle’s famous deep embossing 
for highest legibility due to 3rd 
dimension, flat lettering and 
screen processing 


i*~ 4) Win 


When baked enamel finish is indicated, LYLE provides the highest 
quality you can buy, and at competitive prices. The photo above 
shows a section of Lyle conveyor type baking ovens. Specially for 
mulated paints are applied with controlled pressure. Then, carefully 
timed at controlled temperature, the finish is baked for a sparkling 
lustre, free from blemishes, blisters or cracks of any kind. Presto! 


An attractive, durable sign. 


Write for Lyle’s free Sign Manvol B-55 and the name of your nearest 
Lyle Sign Representative, if you don't already know him 








SIGNS, INC. 


2722 University Avenue S. E. 
Minneapolis 14, Minnesota 











to the first generally accepted prac- 
tice of adding air entraining agents 
at the job-site mixer or ready-mix 
truck. Calcium chloride was inves- 
tigated at an early date because of 
its ability to accelerate set; and other 
admixtures were studied. After an 
early history littered with cure-all 
concoctions, the admixture business 
today is generally conducted on a 
responsible level, primarily by good 
concrete engineers. While all con- 
crete authorities do not endorse the 
use of admixtures, a majority of 
them are now favorably inclined to 
one or more. However, the need for 
tight specifications and careful con- 
struction supervision in the design 
and control of concrete mixes has 
not been adequately met by many 
engineers. One significant endorse- 
ment of admixtures is contained in 
the ACI Committee 212 Report in 
which it is recommended that their 
development and study be com- 
mended and fostered. The Bureau 
of Public Roads in a study of air- 
entraining admixtures and other 
reports such as that conducted by 
the National Sand and Gravel and 
National Ready Mixed Concrete 
Associations now offer specification 
writers the added advantage of 


‘ 


chemical identification of most ad- 
mixtures. The use of 
ide in small quantities is now rec- 
ognized by both the Portland 
Cement Association and in ACI 
Standards. Currently water reduc- 
ing and set retarding admixtures 


calcium chlor- 


are also getting increased attention 
and acceptance 
Fifth Ingredient 


Consulting Engineer 


Admixtures 
For Concrete.’ 
April, 1960 


Unique Lighting 
for Downtown Fringe 

A progressive rehabilitation pro 
gram of the southern edge of the 
Kentucky 
business district, begun in 1957, in- 
cluded a complete replacement and 


Louisville downtown 


ipgrading of street and alley light- 
ing The 6000-lumen 
street lights, spaced 300 ft apart 


ncandescent 


were replaced with 400-watt, 25,- 
000-lumen color-corrected mercury 
vapor street lights placed on alter- 
nate sides of the street approximate- 
ly 160 ft. apart. Alley lights were 
placed 200 ft. apart. Lights were 
mounted on 6 to 12-ft. mast arms in 
the streets and 2-ft. mast arms in 
the alleys 30 ft. above the pavement 
surface. Light meter readings taken 
at early installations showed 0.3 
footcandle midway between new 
alley lights and 0.5 footcandle be- 
tween street lights. These high 
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phalt Plant is built t 
ng bituminous bla 
y delays and waiting for tru 0 arrive with the hot m . » Littleford Model 
nt with the flexibility and versat ) produce all types c ack top ' »s at the lowest 
the Littleford Plant incorporates so many new and 
of auxiliary equipment for you to custom-make a plan yr your operation 


i the o " A LITTLEFORD MODEL 121-30 ASPHALT PLANT. 
:  () Please send information on Asphalt Plant 


$-ton, 2-compartment dual 
feeder din . ; P : >1« . . 
Please send information on Heater-Planer 
( Check here if you wish Littleford’s Heater—Pianer Consultant to 
contact you. 


30-ton dryer with multiple 
flight construction 


Enctesed het elevator 


' 
f 
' 
' 
? 
’ 
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; 
¢ 
; 
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Storage Hopper 


10 cubic foot capacity 
Batching Hopper 


Twin Shaft Pugmill— 
1000 Ib. Batch 


Self-elevating platform 
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LYLE’S SIGN 


SERVICE HELPS 


YOU DECIDE 


New sign materials and processes 
and modern methods of handling 
the old, provide important new 
ways to solve your signing prob- 
lems. And Lyle, as a manufac- 
turer of quality street marker 
and traffic control signs, has 
available all types of sign ma- 
terials and styles to meet your 
various requirements. That’s why 
the experience of LYLE’s sign rep- 
resentatives in helping to solve 
signing problems for dozens of 
cities and towns can be so valu- 
able to you now. 

And, whatever materials you 
select, Lyle’s know-how assures 
you of highest quality. For ex- 
ample, tested and time proven, 
the steel blanks are a hot dipped, 
continuous process galvanized 
material, bonderized after fabri- 
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R prectrorize? 


9 


A 
% ‘UMINU» 


PLYWOOD f 


cation. This special steel Lyle 
uses costs so little more than non- 
rust proofed material—yet lasts 
many times longer. Available too, 
are various types and gauges of 
aluminum sheeting and extru- 
sions, and high density plywood. 


Consider also finishes. Choose 
from baked enamel or reflective 
materials. Available are the latest 
and most improved types of re- 
flector buttons, reflective sheet- 
ing, reflective spheres applied 
directly by Lyle to binder ma- 
terial overlaid on baked enamel, 
and reflective liquid coating 


Processes available include 
Lyle’s famous deep embossing 
for highest legibility due to 3rd 
dimension, flat lettering and 
screen processing 


oS ge 
i 


a, 


When baked enamel finish is indicated, LYLE provides the highest 
quality you can buy, and at competitive prices. The photo above 
shows a section of Lyle conveyor type baking ovens. Specially for 
mulated paints are applied with controlled pressure. Then, carefully 
timed at controlled temperature, the finish is baked for a sparkling 


lustre, free from blemishes, blisters or cracks of any kind 


An attractive, durable sign 


Presto' 


Write for Lyle's free Sign Manual 8-55 and the name of your neorest 
Lyle Sign Representative, if you don't already know him 








SIGNS, INC. 


2722 University Avenue S. E. 
Minneapolis 14, Minnesota 











to the first generally accepted prac- 
tice of adding air entraining agents 
at the job-site mixer or ready-mix 
truck. Calcium chloride was inves- 
tigated at an early date because of 
its ability to accelerate set; and other 
admixtures were studied. After an 
early history littered with cure-all 
concoctions, the admixture business 
today is generally conducted on a 
responsible level, primarily by good 
While all con- 


crete authorities do not endorse the 


concrete engineers 


use of admixtures, a majority of 
them are now favorably inclined to 
one or more. However, the need for 
tight specifications and careful con- 
struction supervision in the design 
and control of concrete mixes has 
not been adequately met by many 
engineers. One significant endorse- 
ment of admixtures is contained in 
the ACI Committee 212 Report in 
which it is recommended that their 
development and study be com- 
mended and fostered. The Bureau 
of Public Roads in a study of air- 
entraining admixtures and other 
reports such as that conducted by 
the National Sand and Gravel and 
National Ready Mixed Concrete 
Associations now offer specification 
writers the added advantage of 
chemical identification of most ad- 
mixtures. The use of calcium chlor- 
ide in small quantities is now rec- 
ognized by both the Portland 
Cement Association and in ACI 
Standards. Currently water reduc- 


and set retarding admixtures 


also getting in ‘reased attention 
ind a eptance 
Admixtures 


ecient 


Fifth I: 
Concrete.” Consultir ag Engineer 


1960 


Unique Lighting 
for Downtown Fringe 


Lo 

A progressive rehabilitatior 
edge 

Kentucky downtown 


business district, begun in 1957, in- 


luded a complete replacement and 


Louisville 


ipgrading of street and alle y light- 
ng. The 6000-lumen 
et lights spac ed 300 ft 


100-watt, 25,- 


incandescent 
apart 
were replaced with 
000-lumen color-corrected mercury 
vapor street lights placed on alter- 
nate sides of the street approximate- 
ly 160 ft. apart. Alley lights were 
placed 200 ft Lights were 


mounted on 6 to 12-ft. mast arms in 


apart 


the streets and 2-ft. mast arms in 
the alleys 30 ft. above the pavement 
surface. Light meter readings taken 

y installations showed 0.3 
footcandle midway between new 
alley lights and 0.5 footcandle be- 
lights. These high 


at early 


tween street 
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» Lottliaf rd Plant n 


\ 


juxiliary equipmen yu Wrrn-ma aT an? r r mera}? 


with & LITTLEFORD MODEL 121-30 ASPHALT PLANT. 
' >? 
* T 


| Please send information on é\ spha It Pla 


»7 
it 
5-ton, 2-compartment dual 
feeder bin 


Please send information on I leate! | lane! 


30-ton dryer with multiple ' (] Check here if you wish Littieford’s Heater—Pianer Consultant to 
flight construction contact you. 


E rclesed hot elevator 
Storage Hopper 


10 cuble foot capacity 
Batching Hopper 


Twin Shaft Pugmill— 
1000 1b batch 


Self elevating platiorm 








When pavements made from Bituminous materials ... become wavy, bumpy or corrugated, the Littieford- 
Clarkmoore method of heating-planing should be used to correct these conditions. Excellent riding qualities can 
be restored and the life of the pavement extended for many years at unbelievably low cost. The problem of dis- 
appearing curb heights, resulting from resurfacing, is quickly corrected at extremely low costs. The Littleford- 
Clarkmoore H -Planer achieves results in street maintenance impossible by other methods. 
The Littleford Heater-Pianer Consultant, a nationally known 
expert in Street and Highway Maintenance, travels thou- 
sands of miles yearly conferring with City and Highway 
J Officials. His suggestions are used by many of the country’s 
largest cities as a basis for their modern programs of street 
maintenance. Take advantage of our consultant's experience 
... have him arrange a meeting with your officials! 


BUSINESS REPLY CARD 
postage will be paid by 


Bros., Inc. 
453 EAST PEARL STREET, CINCINNATI 2, OHIO 
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PAYLOADER © 


CE | 





> 
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The MODEL H-30 with 4-WHEEL DRIVE 
is a natural for city and town work. In spite of its 
compact size and modest price, it boasts the latest OPERATING CAPACITY 3 000 LBS _— 
improvements and features of larger “PAYLOADER™ ; : 
units that give it performance, safety and operating 
advantages not found in any comparable machine: 77 Yo-H.P. GAS ENGINE hos 17% more H.-P. 


Four-Wheel Brakes: Powerful hydraulic type, than next most powerful in its class. 


and sealed to keep out dust and dirt. 
Full Power-Shift Transmission plus torque con- DUMPING CLEARANCE of 8'4" is 4" more 
than any in its class. 


verter: Three speed ranges in each direction. All 


shifts in either direction made with fingertip t ' 
effort, “on-the-go”. No foot clutching. DUMPING REACH of 29° ahead of tires is 


1-cu. yd. bucket. 


a foot more than any in its class. 
Visibility and Safety: New slope-down front . 

end lets operator see bucket-loading action. Fixed FOUR-WHEEL BRAKES ore exclusive on the 
ladder and hand rails let operator get in and out H-30 in its class 

safely | 


Closed Hydraulic System: Oil reservoir is sealed SAFETY BOOM ARMS — with all moving parts 
and pressurized to keep out air-borne dust and ahead of the operator — is another H-30 
dirt. Includes cartridge-type oil filter and fine exclusive. 

mesh strainer. 


Positive Oil Cooling: Separate fan-cooled oil-to- ® 
air radiator assures positive cooling of transmission 
and torque-converter oil. 


‘Operator's Choice’ Brake Pedals: Dual THE FRANK G. HOUGH CO. 
pedals give the operator a choice of braking with ee |... ae | 


or without transmission engaged. 


Maximum Accessibility: Fuel tank and trans- 
mission can be checked and filled from ground 
level. Easy access to battery, engine and other 
necessary points Send dota on new H-30 “PAYLOADER™ 
Send dete on other models ond attochments 


THE FRANK G. HOUGH CO. 
761 Sunnyside Ave., Libertyville, Ill 


Contact your nearby Hough Distributor or write 
for more information and a demonstration of this Nome 
H-30 or any other “PAYLOADER™ model from 2,000 Title 
? » ‘ “sty 
to 12,000-lb. operating capacity. @ev's 
Street 


MOUGH, PAYLOADER, PAYMOVER, PAYLOGGER ond PAY are regis 
tered trademark somes of The Frank G. Mowgh Co., Libertyville, tl City Stote 
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LOOK... 


*® Speeds up to 1200’ per hour; depths 
— 1% through 41%’; width — 2%” 
through 8”. 

* Power Boom Control permits fast 
raising and lowering of boom for rapid 
trenching; depths are accurately con- 
trolled, eliminating guesswork. 
Reversible Dirt Conveyor is stond- 
ord equipment — deposits dirt at se- 
lected distance from either side of 
trench. In only 60 seconds, conveyor 
may be switched from one side to 
the other. 

Easy Transporting — under its own 
power, the self-propelled Model MA-2 
may be run up skids, into a pickup 
truck, or driven ot 2% M.P.H. One 
man loads — transports — unloads — 
trenches. 

Smaller Model JR Trench-Devil digs 
2%" or 3%%" wide, up to 20” deep. 
Simple, one-man operation and fast — 
speeds of 15 feet per minute ot a 
12” depth. 


Write today for full details on both 
models. Dept. pw. 


ZF al * Ove LZ 
. GZ BZ 


at ceuiiiions 





Trenching Costs Only Pennies Per Foot 
with the ARPS TRENCH- 


Costs Less to Buy! — Costs Less to 
Operate! — Costs Less to Maintain! 


DEVIL 


HMALF-TRACKS 


BULLOOZERS . UTILITY BLADES 





ANNOUNCING 





jiu 
min 


i 
/ 


a 


ACKER 
DIAMOND 
BITS 





AN ALL-NEW QUALITY LINE 





Now, a quality line of moderately 
priced diamond bits takes its ploce in 
the distinguished Acker line of drilling 
equipment. 

Acker manufactures and stocks a 
variety of diamond bits including oa 
complete line of thin-wall diamond bits. 

Acker diamond bits will do the most 
exacting job better and more economi- 
cally. They're expertly designed and 
crafted of the finest materials and 
workmanship in Acker’s new, ultro- 
modern plant. Complete inspection and 
quality control plus Acker’s impeccab'e 
reputation for reliability and dependo- 


ACKER DRILL CO., inc. 


Manufacturers of a complete line of: Soil Someting Tools « Rotary Earth Augers « Diamond & 


Shot Core Drills « Earth Boring Equipment « 
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bility are your guarantee of sotisfac- 


tion. Try an Acker bit on your next job, 
you'll be pleased with its rugged con- 
struction and ability to stand-up under 
the most severe conditions 


FREE 


Write tedey for free 
28 page diamond bit 
ond core borre! 
Bulletin 10Pw 


acker 


P. O. Box 830 
Scranton 2, Pa. 


iamond Bits « Drilling Accessories & Supplies 





standards of illumination are ex- 
pected to encourage the improve- 
ment of the general character of the 
area through reduction of crime and 
traffic accidents and the promotion 
of new or improved buildings. The 
system scheduled for completion in 
May, 1960, is installed, operated and 
maintained by the Louisville Gas 
and Electric Company at an annua! 
rental rate to the City of $63 pe 
street light 

“Unique Lighting Program for a 
Downtown Fringe Neighborhood.” 
W. F. Watkins, Director, Depart- 
ment of Traffic Engineering, Louis- 
ville Kentucky Street Engineering, 
April, 1960 


Highway Executives 
Study Management 

At the 
State Highway 
Management Institute of the Uni- 
Wisconsin, which had 


request of the Wisconsin 


Commission the 


versity of 


ynducted many comparable sem- 


inars for private industry, developed 


and presented a course geared to 
he needs of the commission's high- 
management group. The 28 
included two 
commission members 


off 


nNciIAL 


ipants 
ngnway engineering 
cl iding district engineers and 
officials in finance, personne! 
ol-way. Statistics adminis 
and public information. The 
overed included 
man relations, mot 
munications, self 
' elopment and management analysis 
und de veiopment 
Highway Executives Study Man- 
agement Methods.” By Harold J 
Roche, Chief of Public Info 
Wisconsin State Highway Commis- 
sion. Better Roads, April, 1960 


mation, 


Soil Cement 
Streets 
North Da- 


ments to tempera- 


Climatic conditions in 
kota subject pave 
ture differentials as great as 150°F 


Because of the excellent condition 


of soil pavements which 


ber 


cement 


have been in service for a num 


: 
of years, and because this type of 
construction permits use of local 
| 
economical materials 


wider use ot 


' 
SOll ¢« 


ement streets and highways is 
predicted for North Dakota in the 
future. Equipment used on a typical 
street job included a P & H single- 
pass soi] stabilizer and auger for 
unloading cement, a Hercules bulk 
roller 


cement spreader, sheepsfoot 


and tractor, and one 
self-propelled steel roller, a spring- 


tooth drag and tractor, two motor 


one pneumatic 
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NOW... 


Every LACLEDE Multi-rib Reinforcing Bar 
is Marked to Show SIZE and STRENGTH 


‘ ee a eile Lal ba) Low ed ee 
aie Act ic ie Wie epee eat See, 


aris 





-\ 
45 


MANUFACTURER 


33,000, 40,000, 50,000 psi 60,000 min. psi 75,000 min. psi 
ASTM (A115) ASTM (A432)* ASTM (A431)* 


Oye hae on at) 7. ' ta ¥ 
er iy } 
7 ee a=), Oo “ Jas,” iy 


Standard high strength steels* permitting greater economy and efficiency in 
reinforced concrete design under the provisions of the new A.C.|. codes 

must be identified. Recognizing this need, each Laclede Multi-rib reinforcing 
bar can now be completely identified as to size, strength and origin through 
a new rolled-in marking system. This assures the designer, contractor, and 
code writer that the proper grade of reinforcement is used on the job. 


Demand these new time-saving Laclede bars for your next construction job. 


LACLEDE STEEL COMPANY .- 


SAINT LOUIS, MISSOURI € Producers of Steel for Industry and Construction 
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® & graders, three water trucks, a bitu- 

Now qa fa minute splice minous spreader, chip spreader and 
eo = — pi Ak required dump trucks. The job, con- 

sisting of 300,000 square yards of 6- 


for Ru bber Wate rstop in. soil cement base topped with a 


double bituminous surface, averaged 





G 


To splice Gates new Kwik-Seal ; $1.12 per square yard constructed 
Rubber Waterstop, all you need is a . by contract, Construction procedure 
small splicing kit and simple clamp- ’ involved shaping to proper crown 
ing device. This eliminates the need and grade and removal and replace- 
for a field vulcanizer, molded parts, ment of pockets of unsuitable ma- 


a power supply or heat terial. Cement was then spread on 


The Gates Kwik-Seal splice is ; the surface by dump trucks and 


chemically bonded. The strength of cement spreader. Mixing at a depth 
the bond often exceeds the strength Apply Kwik-Kem bonding chemical to give a 6-in. compacted base was 
even of the rubber — far stronger to prepared surface accomplished with the single-pass 


than government requirements. One <i mixer which added water through a 


man _ makes this strong. permanent metered pump. The sheepsfoot rolle: 
splice _in just 6 minutes—S5 times 4 was followed by the spring harrow 
faster_than with former methods! Poe. ’ to remove compaction planes, re- 
‘ shaping with the motor grader and 











As a result, this new Gates splic- : 
ing method cuts your labor costs ees finishing 
and speeds the job. > steel-wheeled rollers. Daily produc- 


with the pneumatic and 


_ tion rates reached 8,500 square 
WRITE FOR CATALOG and splicing demonstration yards 
The Gates Rubber Co. Sales Div., inc. = Soil-Cement Streets Are Good 
Denver 17, Colorado yi for Both City and Contractor.” A. J 


Gates Rubber of Canada Ltd. ET ove | Kovash, Pr esident Kovash Ir 
Brontford, Ontario CATALOG 1m Dickinson North Dakota The 


IPA O77-A jsweets minutes ...and it's spliced. . American City, April, 1960 


Kwik-Seal dent 

¢ o Residential 

ates wi eq Street Construction 

ee ee 
Two blocks of residential streets 

were constructed by Hellertown 


Pa. on grades of 14 and 17 percent 


Concrete curb and Z rs were 

placed by contract “for the 

Borough forces started avement 
a 


construction. The 25-ft. wide pave- 
me sectior onsisted of >-iNn of 
LINE PAINTING pool od ies — S ne¢ ene 
through more efficient a C-1 cut-back asphalt applied at 
traffic control with... 5 gal. psy and covered with a 2- 


in bituminous-mix wearing sur- 


face 


Grade Causes Problem in Build- 

ing Residential Streets.’ Frank 

= = Force, Borough Manager-Engineer 
Hellertown, Pennsylvania PusLi 


TRAFFIC GUIDES Works, May, 1960 


Maintenance of 


. Bituminous Pavements 

All-rubber  SAFE-T-CONES are used coast-to-coast 
Patching and sealing of bitumin- 
SAFE-T-CONES to solve modern traffic problems! sale gpagan Pome ene 
a ous pavements is a well develope 

available SAFE-T-CONES ere proven end oc- aie in M oe W 
cepted by Federol, Stete ond Munici- program in Milwaukee Sconsin 
in 3 sizes pol Traffic Authorities in hundreds of An annual spring inspection of the 
. major cities. SAFE-T-CONES commend > me aia 

28-inch aim che anak Gannetn ity’s 1200 miles of streets and 400 
handling mokes them odaptabie to oll miles of alleys provides the infor- 
Ghustens CF © MOMENTS Notes. mation from which the seasonal 


NEW, solid-color PVC* = “°"*_ Program 


ss proximately 50,000 tons of various 
POLY-CONE available! bituminous mixes used annually are 


Getored ne per tar pp outlests produced by the municipal asphalt 
nery ¢ thout ' ‘ 
aay an ee plant. Some 45 crews totalling about 


is developed. Ap- 


Write us for full information 500 men carry out the program in 
Adeptors for signs, tesher-lights : RADIATOR SPECIALTY co. the five maintenance districts. The 


and convert ordinary SAFE- “ 
T-CONES to specie! purposes. CHARLOTTE, W. C. 1960 budget for the street main- 
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CONNECTICUT 
45 


MILES 
PER HR 


waiMUM 
SPEED Lat 


Connecticut's forward-looking State High- 
way Department is among those engaged 
in a comprehensive program of setting up 
realistic speed zones on today’s highways 
for today’s cars. 


+ 
a?) =e 
5 + - 





—_ 


ELECTRO-MATIC® RADAR 
assures realistic speed limits .. . 


analysis leading to the preparation 


For more information on the 


Radar Speed Meter, request Bul- 


letin R-112 
The first essential in the process 


of setting zone speeds is the deter- 
mination of current speed patterns. 
The Electro-Matic Radar Speed 
Meter is now the accepted means 
by which traffic engineers obtain 
speed characteristics of vehicle flow 
on all types of highways. 


Highly accurate under all condi- 
tions of traffic and weather, it is 
inconspicuous and operates with- 
out contact-making devices on the 
road surface. The Meter is easily 
portable and requires only one man 
for operation. It can be set up in 
less than three minutes. Operation 
is on 6 Volt or 12 Volt battery or 
120 Volt A.C. 


A Graphic Recorder provides a 
permanent record for study and 


, J 
wy». /p 


te AUTOMATIC SIGNAL DIVISION 


of speed distribution curves and 
other data essential to instituting 
a realistic system of speed zoning 
that goes hand in hand with modern 
enforcement techniques. 


\ =] ‘ EASTERN INDUSTRIES, INC., NORWALK, CONN. 
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tenance division is $2,379,000. A re- 


pair and sealing program on the tar 


penetration macadam pavements in- 
cludes repairing pot holes and de- 
with 85/100 asphalt 
cement tack coat and a hot tar pre- 
mix followed by sealing of the en- 
tire street surface with RT-9, 10 o: 
11 at 0.3 gal. per sq. yd. and cover 
grit at 15 to 17 lb. per sq. yd. Olde: 
concrete pavements are 
repaired in the same manner. Newe1 
(less than 20 years old) asphaltic 
concrete pavements are repaired by 
removing failed material down to 
sound base, trimming to 
square edges, applying tack coat to 


pressions 


asphaltic 


sound 


TAKE A LONG LOOK 
AHEAD 


BEFORE BUYING SIGNS 





base and edges, placing and com- 
pacting binder course to 1% in. be- 
low surface and laying and rolling 
an asphaltic concrete surface course 
No further sealing is required on 
this type of repair. 

“Maintenance of Bituminous 
Pavements in Milwaukee,” Walter L 
Burmeister, Assistant Superinten- 
dent of Street Maintenance, Mil- 
waukee, Wisconsin. Street Engineer- 
ing, April, 1960 


Other Articles 


“Rural County Builds Low Cost 
Roads.” More than 60 miles of soil- 








EMBOSSED SIGNS GIVE 
YEARS OF EXTRA SERVICE 


You can be sure you're making the best buy in street name assem- 


blies and traffic control signs when they are Miro-Flex 


These high- 


quality signs are embossed to provide extra strength, rigidity, and 


legibility. They are finished to perfection for years of service in the 


most rugged of conditions. Miro-Flex can fulfill practically all your 


sign requirements and at prices that fit your budget ye 


after 


year. Write for your free copy of the Miro-Flex catalog anc es 


CHILDREN 
IN 
CROSSWALK 





NO 
PARKING 
THIS 
SIDE 











1824 EAST SECOND 


The MIRO-FLEX--- INC. WICHITA 14, KANSAS 


Standard Traffic Signs Available for | 


iate Delivery at Northeastern Warehouse 





Koontz Equipment Corporation, 325 Ohio River Bivd., Emsworth, Pittsburgh 2, Pa. 
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cement paving have been placed by 
Fulton County since 1950. By Karl 
Mohr, County Engineer, Fulton Coun- 
ty, Ohio. Pustic Works, May, 1960. 

“Developments in Asbestos-Asphalt 
Paving Mixes.” Experimental tests in- 
dicate substantial benefits in pavement 
life, performance and maintenance by 
the addition of 2 to 3 percent asbestos 
fibre to asphalt paving mixes. Pus. 
Works, May, 1960 

“Method Specification vs End-Result 
Specification—Highway Engineer View- 
point.” The expanded highway program 
and the development of improved con- 
struction equipment have produced a 
problem for the engineer in develop- 
ing specifications that will permit effic- 
ient use of this equipment without en- 
dangering construction quality By 
Keith Rosser, New Jersey State High- 
way Department 
April 4, 1960 

“Highway 
standard 


= 


Constructioneer 


Detailed 


various 


Maintenance.” 
procedures for the 
iases of maintenance have been as- 
mbied in pamphlet form by the North 
Carolina State Highway Commissior 
By B. W. Davis. State Highway Com- 
ym, Raleigh, North Carolina. Road- 

ways, March-April, 1960 

“Safety Seminars for Maintenan 
Workers Maintenance foremar 
man in Colorado 
worker accidents and insurance 
Roads and Streets, April, 1960 
“Contractors Doing More Testing on 
Thei: Uwn Ninety-one percent of 


federa 


rveved state 
favored own protection. By 


Theod W. Van Zelst. President 


county and 
Ss test, In Roads and Streets April 
1960 

“Ohio Salt-Stabilizes 130 Mile New 
treated road 


R rads 


ects raise Ohio's salt 

y he tate system to 681 mile 
ar.d Streets, April, 1960 

“The Engineer in Sales - Human Cat- 

l t The successfu! es engineer 


st have self-dis me ar 


ipliz 


outgoing 
rsonality, physical stamin ind a 
jlegree of ambition to move ahead 


hosen branch of the yroftession 


Hugh A. Young, Consultan 
Marketing, Los Ar 
The J rican Engin 


ng Out The Traffic Kin 
& Lewiston, Me The two 
tie inked by bridges, share a com- 
mon traffic problem. The Americar 
City, April, 1960 
Time and Fuel Consumptior 
Highway-User Benefit Studies.” By 
D sion of Traffic Operations, Bur 
f Publ Roads. Public Road 


1960 


Costs of Sewage Treatment 
It cost New York City $26.79 per 


lion gallons for 


1959: the cost of dry 


sewage treatment 
solids rée- 
These 


compare with $15.85 per mil- 


moved per ton was $31.65 
igures 
lion gallons and $22.94 per ton for 


1947 
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Two posses with unballasted DUO- 
PACTOR meets density specs on 
sand ond low bearing moteriols ad 


™x% >’ a. ; 
WY AER, 


if you are thinking of COMPACTION, 


these DUO-PACTION facts may help you: 


Contractors’ cost records on scores of interstate, state, 
and county contracts reveal these amazing savings: 
Compared with previously used methods and equipment 


DUO-PACTORS cut compaction time as much as 
75 per cent on many jobs 

DUO-PACTORS required less horsepower by one- 
third to one-holf. 


The result is compaction— meeting the most rigid den- 
sity some of the ever 
achieved! These savings are made possible by the ex- 
clusive DUO-PACTION principle of combining high- 
pressure compaction tracks (pneumatic) and high pres- 
sure ridge rolling (steel) to produce uniform, high density. 


specifications —at lowest costs 


( \f } Since density is a matter of 
e £ compressive values, DUO- 
{ y PACTION first of all pro- 


The closely spaced tires form 


densely compacted trocks with 
minimum material displacement 


vides greater compressive 
pressure than conventional 
pneumatic compactors, per 
ton of overall weight or 
pounds per wheel. Spring 


Write for Free 
informative 
bulletins! 


OrvistiOw OF 


SEAMAN-GUNNISON 





mounting of tires in pairs ap- 
plies uniform surface pres- 
sure over the entire rolling 
width. Small tire contact 
area eliminates bridging. 


+ 
= 


Lowering the steel roll chokes 
ridged material down between 
the tire trocks, unifying density 











Second, close wheel spacing 
permits higher surface load- 
ing without material dis- 
placement, thus developing 
higher densities. 


Third, you get selective load control—both rubber and 
steel rolls can be moved forward or backward, on-the-go, 
to vary loading. 


Finally, you can handle more 
types of compaction and 
surface rolling jobs with a 
DUO-PACTOR than with 
any other compactor ever 
before available. You slash your investment in compaction 
equipment to the bone! Write or phone today for name 
of your Seaman-Gunnison DUO-PACTOR Distributor. 


P. O. Box 3025, Milwaukee 18, Wis. 
Tel.: SUnset 1-8900 


@ Duo-Pactors @ Bituminous Distributors 
@ Tri-Pactor @ Street Flushers 
@ impactor @ Utility 6-yd Scraper 





ES SICK 


VIBRATING COMPACTORS 


N GARDEN GP 


.-- COSTS DECREASED 80%” 


SEWARD H. DART, STREET MAINTENANCE 
SUPERINTENDENT~ SHOWN WATCHING HIS 
28” ESSICK VIBRATING COMPACTOR IN 
ACTION — STATES: 

“Irrigation water tracked into the intersections and gutter 
aprons in Garden Grove, constantly eroded the asphalt 
and miade maintenance a full time problem. As a result, 
our gutter and intersection patching required frequent 
reworking, and our costs were high. 


“After a demonstration of the 28” Essick Vibrating Com- 
pactor, we knew we had found the answer. It was self- 
propelled, hooked on the tail gate of a dump truck, and 
produced compaction equivalent to an 8 ton roller on as- 
phalt. Its high frequency vibration compacts an asphalt 
patch that is completely dense—that can be opened im- 
mediately to traffic without any marking or damage to 
the asphalt. 


“Now with our patching unit consisting of the 144 ton 
dump truck, an Essick 120 gallon Truck Mounted Emul- 
sion Unit, a propane torch, and the Essick VR-28-W 
Vibrating Compactor, the patch life has been tremendously 
extended, our maintenance production has tripled, and our 
costs have decreased 80%. 


“The Essick VR-28 really solved the patch problem for us.” 


SELF PROPELLED — MANEUVERABLE — PORTABLE 
Essick High Frequency Vibrating Compactors are con- 
stantl: exceeding the densities and specifications performed 
by other compaction methods, while creating new standards 
of compaction for all types of fills, sub base, base materials, 
and asphalt. 

CALL YOUR ESSICK DEALER FOR A DEMONSTRATION 


“MAINTENANCE PRODUCTION TRIPLED... 








Also 14 models of Tandem Rollers from '/, to 14 Tons 


ESSICK MANUFACTURING COMPANY 


1950 Sante Fe Avenve 850 Woodruff Lone 
los Angeles 21, California Elizabeth, New Jersey 
Affiliated with THe T. L. smITH COMPANY. Milwaukee, Wisconsin 
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Chemical Soil Stabilizing and Grouting 


An entirely new concept of soil stabilization and 
grouting—the development of a chemical that turns 
water into a stiff continuous gel in a controlled pe- 
riod of time, has been announced by American 
Cyanamid Co. Known as AM-9, chemical grout, it 
was designed for application in the mining and con- 
struction industries to prevent various types of water 
seepage. It is available as a dry white powder and is 
applied in a non-viscous solution which will pene- 
trate any mass through which water flows 

After the addition of a catalyst, an aqueous solu- 
tion of AM-9 is injected or percolated through the 
soil or rock formation. Gelling time is controlled 
frorm a few seconds to seve ral nours, depend ng on 
the type of catalyst used. The nature of the reaction 
is such that the viscosity of the solution emains 
essentially that of water until just before the gel 
iorms 

The gel not only prevents the passage of water 
through the mass, but also binds together the par- 
ticles of soil, sand or loose rock and provides a mod- 
rate increase in shear strength. Stabiliz 

low water table ar believed to re 

ypperties pe rmanently 

AM-9 nas been suc 
flow of underground \' 
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t innels core lams 


pen excavations 


load 
ymmmended 


The equipment 
erally consists of 
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when used 
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AM-9 was d veloped moder th 
Abbott M. Sw supervisor of spe« 
market development department ol 
Commercial Development Division. His 
begun while he was a group leader at the 


Stamford, Conn., research laboratories 


Increased Research Facilities at Ohio State 


A new $180,000 Water Resources Center, scheduled 
for completion in May, 1960, at The Ohio State Uni- 
ersity will about triple space available on the 
campus for chemical and biological research in wa- 
ter, sewage, and industrial wastes. The new facility. 
now under construction, has been made possible 
from a grant by the National Institutes of Health and 
a State of Ohio appropriation 
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“We get power 
from this 


emergency 
standby unit 
so fast the 
clarm section 
doesn’t even 
know the 
regular power 
has been cut!’’ 








ff 


4ZIO-roaiPx 





—M. Seward, 
CITY’S NERVE CENTER GUARDED —«.,-::tensc0 
of Memphis 
Communications 
Control Center 


Building 


by International Power 


The radio and communications center of the every municipal application. When you approve 


Memphis Fire and Police Departments is certain of 
full transmission and receiving power at all times. 
Successful operation at this vital point requires ab- 
solute reliability and instant resumption of power 
supply. Memphis gets both from their standby 
International U-450 engine and 50-kw Katolight 
generating plant. The city’s half million citizens are 
assured of fire and police protection through any 
emergency 

Memphis officials depend on International power 
for other jobs, too. The 10,000 seat civic audito- 
rium, operated by the City of Memphis and Shelby 
County, has another International U-450 on stand- 
by duty for lighting all ramps and exits in event of 
electric power failure. Both units burn natural gas 
the least expensive fuel in this instance—to give the 
city additional savings 

The wide selection of low-cost International 


power extends this type of efficient performance to 


International engines for pumps, generators, con- 
struction and maintenance machinery, or auxiliary 
units, you get more years of dependable perform- 
ance for fewer tax dollars. A wide variety of acces- 
sory equipment lets you further match the power 
to the job. 

There are 35 engines in the International line— 
16.8 to 385 max. hp—gasoline, LP gas, natural gas 
or diesel. See your IH Engine Dealer or Distributor 
soon. Discover what International power can do 


for you! 


m INTERNATIONAL’ 


International Harvester Co 
A COMPLETE POWER PACKAGE 
180 North Michigan Ave., Chicago 1, fil 





CITY BACKS BOND ISSUE 
BY REAL ESTATE VENTURE 


Cc. E. WRIGHT 
ges of the most unusual trans- 


actions between a municipal 
government and a private develop- 
ment company has taken place at 
West Palm Beach, Fla, with the 
sale of 4200 acres of city-owned 
property to Perini-Westward De- 
velopers, Inc., for construction of 
“a city within a city.” 

Some years ago the City of West 
Palm Beach, in order to get backing 
for an issue of revenue bonds, pur- 
chased the privately-owned West 
Palm Beach Water Co., and then 
pledged the water receipts in the 
sale of the bonds. The water com- 
pany owned 4200 acres of land west 
of the city, which it used as a catch- 
ment area for the public water sup- 
ply before supply 
were made by the municipal gov- 
ernment 

For many years the growth of 
West Palm Beach has been extend- 
ing northward to the city line of 
Riviera Beach and southward to the 
city line of Lake Worth. Thus the 
continued growth of the city was 
restricted on three sides. The only 
way it could expand was westward 
This situation brought about negoti- 
ations for the sale of the water sup- 
ply property to a land developer 


improvements 


who would build enough houses to 
keep with the city 
which has necessitated about 2400 


pace growth, 


new homes a year 


@ PROJECT involved moving some 16 million cubic yards of 
earth. Dragline shown here is dredging water catchment basin. 
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Perini-Westward Developers, Inc., 


headed by Lou 


Perini, nationally 


known contractor and owner of the 


Milwaukee Braves baseball 
paid the city $4,352,503 for the prop- 
erty and entered into an agreement 
with the city to develop it in com- 
pliance with plans and specifications 
prepared by Brockway, Weber & 
Brockway Engineers, Inc. of West 
Palm Beach, the city’s consulting 
engineers. Later the Perini company 
bought 
from private owners to bring its 
total to more than 5,000 acres 


team, 


additional abutting land 


Preparing the Property 
A part of the deal with the city 
required that the developer set aside 
sufficient acreage for a low-income 
Thus far about 200 


homes have been completed in this 


housing area 


section at the northern end 
building development. There 
for 1,400 homes in this area 

Pre paring the property tor a 
housing development was a monu- 
mental task. Perini-Westward spent 
about $9,000,000 before any homes 
were started. In its earliest stages 
construction involved moving some 
16,000,000 cu. yds. of earth, mostly 
muck. The black, soft 


Everglades muck req iired 


sand and 
organi 
stripping and replacement with suit- 
able fill to prevent excessive 
tling of the struc 

acreage has been 


vation expects 


2 ree 


in compliance with requirements ol 
the engineers. Fill material for the 
project has been obtained by dredg- 
ing two city water reservoirs having 
a surface area of approximately 1,000 
acres. Raw water storage was in- 
creased from about 2,000 acre feet 
tc approximately 20,000 acre feet, 
and these reservoirs are being fed 
through a new feed canal 
constructed into the Westward ex- 
wate! 


gravity 


pansion area trom a new 
catchment area west of the city 

There was also an extensive pro- 
} 


which involved slum clear- 


on a portion of the property 
construction of new highways, flood 
storm sewers, drainage 
and canals. The latter will 
excess water from the city 
the newly constructed Canal C-17 
the Central and Southern Florida 
Flood Control District. Minimum 
grade elevations pres ribed for the 
are well above 20-vea 

intensity design periods, as- 


: " t, 


ng proper gravity tow yt 


: aii 
m water to the Ocean 
through Canal C-17 
In addition to providing complet 
rm drainage and improved pub- 
water supply, the iction 
j 


f Westwar« 


lete water 


Expansion cludes 
distribu and 
facil Water 


treatment will 


ry} 
ewage collection 
ppiy and sewage 
be handled by the existing mur 
of West Palm Beach. Wate: 
Westward Expar son area 


. } 
Cipeal 


@ SLUM clearance project was combined with the construc- 
tion program to provide this development of modern homes. 
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will be delivered through a 24-in. 
main constructed from the plant 
pumping station. Two 1,000,000-gal. 
water storage basins and repump 
facilities are proposed for construc- 
tion within the expansion area. 
Gravity sewage collection facilities 
feed into a 16-mgd capacity master 


in the hundreds of thousands of 
tons. 

The rock asphalt mining by-prod- 
uct consists of the “fines” resulting 
from the screening process where 
rock asphalt is being mined, crushed 
and prepared for use in paving 
mixes. The new use is in hot-mix 
to other 


durability of the mix, and reducing 
the susceptibility of the mix to 
action of water. 

Surfacing mixtures using the rock 
asphalt fines have been put down 
on two residential streets in College 
Station. This paving is standing up 
under traffic shape. An- 
other use was on a commercial con- 


in good 


operations, as additions 
aggregates of marginal quality. The 
material is said to be particularly 
useful in mixes containing silicous 
aggregates, which are relatively 
smooth rocks such as in pea gravel. 
The natural asphalt in the fines 
helps to act as a liquefying and 
stabilizing agent, improving the surfaces 


specify MOBILE 


eh Acha- SE Rikommchoh A -2a-2emm Ok. 28 Oe oe 
for speed, power, economy... 


pumping station for discharge into 
the municipal sewage treatment 
plant 

Westward Expansion is also pro- 
viding the City of West Palm Beach 
with a solution to its increasingly 
complex traffic problem by provid- 
integrated 
pro- 


tract job on Interstate Highway 35 
near Laredo. This is a highway 
carrying eight traffic lanes, and the 
hot mix utilizing the rock fines ex- 
tends for Use of the 
material is also foreseen for slurry 
road 


several miles 


seals, and for patching old 


ing the nucleus of an 
highway 
gram. Advance planning of present 
and future traffic requirements is an 
important aspect of the project US 
Highway 1, which exterds through 
the center of downtown West Palm 
Beach, has long been overloaded as 
addition, 
traffic 


through 


local improvement 


an interstate highway. In 


the city has its own local 


problems from the 


traffic 


Construction by 


apart 


Westward Ex- 


north- 


en 
woe. 
pene) 


MARK V 


It's the only diamond coring 
machine designed and built 
specifically for production- 
type concrete test coring on 
highways, aircraft runways 
and other slab-type masonry 
structures. Also available 
without custom-built trailer 
for mounting on % ton util- 
ity truck. 


pansion will provide major 
east-west thoroughfares 
highways. State 
north-south highway 
Sunshine State Park- 
way, the toll turnpike, will undergo 
major reconstruction between West 
Palm Beach and Miami, removing 
some of the traffic from U.S. 1 
There will be in addition two parallel 
north-south thoroughfares to han- 
die fast intercity traffic. Crossing 
Westward Expansion from west to 
divided 
west- 


south and 
and limited 
Road 9 a 


parall ling the 


access 


multilane 


east will be a 


thoroughfare connecting the 
erly limits of the city with the coast 


DIGGER 


by means of a new bridge across Production type earth 
Lake Worth and the 
Waterway Additional 
multilane thoroughfares will be pro- 
vided to strengthen connections be- 
tween U.S. 1 and Westward Expan- 
Within the property itself are 
more than 40 
serve residents of the area 
In the overall development of 

Westward Expansion all phases of Lightweight B-40 core drills to 250’ and augers 
city planning encountered to 100’. it’s a natural for d 
Completion of this project will pro- ploratory work and all-round utility 
vide for West Palm Beach a new 
and well integrated addition 


utility poles, guard rails 


Intracoastal 
east - west tions with lightning speed 


sion 


east-west roads to 


were ersified soils ex- 


- ae, 
\ "pa 
\ _ 


Diamond n 


sive automat 
portabdic 


Industry By-Products Used For 
Highway Construction 


casy to use 


Mobile offers a compiete tine of hydraulic 
Research at the Texas Transpor- rotary drilling machines, soi! sampling equip- 
tation Institute has resulted in uses 
for by-products of the rock asphalt 
mining industry, according to Bob 
M. Galloway, Institute Research En- 
gineer. This major by-product of 
Texas industry is now accumulated 


ment, diamond masonry coring machines, 
diamond bits, drilling tools and equipment. 


MOBILE DRILLING, Inc. 
960 N. Pennsyivania Street + Dept. 10 


indianapolis 4, indiana 
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Photos courtes hiokel Chemica 
@ STEPS in bridge roadway repair, left to right: Sand is blended into adhesive compound; one worker puts mortar on 
the road while the other works screed to level material; and worker puts finishing touches on the repaired section 


BRIDGE REPAIR USES 
SPECIAL EPOXY MORTAR 


OW TO REPAIR concrete road- Conventional repair 


ways quickly yet with water- would have required remov: I nique would « 
tight permanence, was demonstrated base concrete until th einfot - and at the same 


recently by a remedial project on ment steel was bared. Then the nev permanent overlay for the roadway 


the Richmond—San Ratael Bridge oncrete would have been laid and But this too had a drawback. The 
in California. A dip existed in the smoothed to the desired level to : time required for the 
sufficier 


bridge roadway: *4 inch deep and move the dip ind become 
10 feet wide, it was 35 feet long and The engineers considered accom- would still tie up traffi 
extended across several lanes plishing the repair with polysulfid vas desirabl 


EXCLUSIVE! 
NATURAL FREQUENCY VIBRATION 
with KYUT=T.7-¢ 


Brown & Blakeney, Fort Worth contractors use their Tampo 
vibratory roller on their state 

highway project neor 

Arlington. 





Only the Tampo vibratory roller can operate at the 

“resonant peak” or “natural frequency’ of the particular PATENT APPLIED FOR 

material being rolled — by means of Tampo's exclusive — Use of the VIBRA-METER keeps roller adjusted to the 

VIBRA-METER. See the natural resonance frequency point natural frequency of any material, any condition. Only 

on the VIBRA-METER dial and make roller adjustments — Tampo’s vibratory roller can give efficient compaction — 

accordingly for full compaction efficiency. because it vibrates at the proper frequency for a particu- 
lar material to do the most work by natural frequency 





BOX 4248, STATION A @ SAN ANTONIO 7, TEXAS 
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Because only a %-inch overlay 
was required to fill the dip, the 


engineers decided to employ a poly- ADVANCED DESIGN 


sulfide modified epoxy mortar—a 
mixture of adhesive and aggregate. fb Qo UIPMENT 


By so doing, the time the lanes had 


to be closed to traffic would be held SAVES D OLLARS ON 
down to only a few hours. In other CONCRETE WORK 


words, the repair could be sand- 
wiched in between the hours of 
heavy commuter traffic 
Sandblasting was required to 
clean off loose particles and oi! film 
in order to give the mortar a good SAV . 
surface to which it could bond. An 
adhesive composition, developed by 


the Division of Highways, consist- on bridge 


ing of liquid epoxy resin, liquia 


polysulfide polymer and _ curing repair 
agent was used. After these in- 
gredients were properly mixed, 
enough white filler was combined to 
give the finished mortar a concrete- 
like appearance to match the rest 
of the roadway. Then the adhesive 
was poured into a mortar box and 
combined with aggregate in a one 
to fifteen ratio. Then the mortar 
was applied 

Application of the mortar was 
made in a manner similar to apply- 
ing concrete. As the void was filled 
with shovels of mortar, a screed 
was worked over the material to 


the material 


smooth the surface. Since little sol- ON ALL CONCRETE 
vent is used in the compound, 

shrinkage is not a problem. Sand CONSTRUCTION 
was sprinkled over the avplication, 

and a wood float was used to smooth AND RESTORATION 


WITH AIRPLACO 
mortar is less than an hour. Thus You save cold, hard cash when you use AIRPLACO 


the i , was done bs tches : | . "” 4 ; 
sauied ios nations dinea Gan 4 “Advanced Design’ concrete gunning and placing 
by ten. Pot life could have been equipment. You save valuable time—speed up work. 


extended, but was net doomed Save on labor—fewer men get more work done. Save 


Pot life of this chemically cured 


necessary in this application 


Gusias tne for euch @ eoatte on materials—get higher efficiency, more versatility. 
varies with the temperature; time Investigate AIRPLACO for your next concrete job. 


will be reduced as the temperature 
is increased to 250°F. At 80°F the COMPLETE 
mortar is sufficiently hard to take 
traffic in about twelve hours. By 


AIRPLACO offers 4 
applying heat the curing time can complete tine of con- 


be reduced to one hour. On the job ~ a red piesere. 


engineers heated the applied mortar Hy ~y~ P-L 
for about 30 minutes and left the Oh eg 
lanes closed overnight. Propane FREE CATALOG 
burners were used to apply the 

heat. Actually the road could then 

have been opened within four hours 

without damage to the resurfaced 

area 


Pedestrian Fatalities and Injuries 

There were 2,910 pedestrians 
killed and 66,030 injured on U. S. 
roads and streets last year, accord- 
ing to insurance company records 
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THE 


SEWERAGE 


AND 
REFUSE 
DIGEST 

















Prepared by ALVIN R. JACOBSON, Ph.D 


Associate Professor and Head, Division of Sanitary Science, 


Spray Disposal of 
Domestic Sewage 

Spray irrigation of domestic sew- 
age has been initiated in the U. S. 
during the last two or three years; 
however, this development has been 
almost exclusively in the Puget 
Sound region of the State of Wash- 
ington. This action was prompted 
by the orders 3 years ago from the 
Washington State Health Depart- 
ment and the Washington State 
Pollution Control Commission pro- 
sewage 
into 
time 


the disposal of 
wastes, treated or untreated, 
Lake Washington. Since that 
spray field installations have 
completed to serve five residential 


hibiting 


been 
developments. In addition, installa- 
tions are being designed to serve the 
U. S. Army Nike missile sites in the 
Several affect spray 
field operations including: The type 
permeability of the 
subsurface soils; the 
f 


rate ol 


area factors 
of crop; the 
surf 
slope of the 
application: the length of 
waste is to be applied, the chemical 
the waste the 


ace and 
surface: the 


time the 


characteristics of 
chemical soils; 
and, of course, the quantity of waste 
to be applied. A reasonably good 
vegetation cover can be expected to 
survive and even thrive where ade- 
quate consideration has been given 
to the design of the spray fields and 
to proper control of the quantity 
and quality of the sewage effluent. 
Based upon experience in the Puget 
Sound area, the author makes sev- 
eral general recommendations as to 
the type of site, maintenance of the 
sites and the types of plants used 
as vegetation cover. Full advantage 
should be taken of all data and ex- 
perience available if and when it 
is desirable to initiate steps for the 
disposal of domestic sewage by 
spray irrigation. 
“Spray Disposal of 


composition of the 


Domestic 
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Waste.” By William J. Chase, Part- 
ner, Hill & Ingman, Consulting En- 
gineers, Seattle, Washington. Pustic 
Works, May, 1960 


Sanitation 
In Space 
In the near 
the earth's atmosphere on his 
flight in 
plated within the forseeable futur 
that will establish vehicles in 


space and set up colonies on 


future man will leaves 


hirst 
contem- 


space. It is also 


man 
other 


planets. However, in these ven- 


tures he will encounter a wide va- 
riety of environments which are not 
survival without 
He must use his 


ingenuity to 


conducive to his 
adequate control 
skill, 
transform the 
other 


where it is possible not only 


experience and 
conditions of spac« 
and of worlds into environ- 
ments 
to survive but to exist comfortably 
The bhe- 
tween the environments on_ th 
earth and in that the for- 
mer is basically ] 


while 
the latte: 


one important distinction 


space is 


compatible 


} 


is hostile to man 


There- 


Columbia 


University School of Public Health 


fore, it is necessary in the first place 


to provide a friendly environment 
and secondly to protect against con- 


ion Man's initial 


be in a tiny 


venture 


nt will space 


at first for 


» Space 


ipsule, only a few hours, 


but later for 


( rm Pe 


ind visits to and col 


pe riods of lays. weeks, 
stations 


f 


mization ol 


manent space 


other worlds will follow at a later 


late Important differences between 
the problems of sanitation in 
and in 

st by the 


and second by the 


Space 


, 


modern cities are defined 


physi al environment 


Stats 


’ ’ " " , ’ . ) 
engineering as reflected 


in space mu signed 


’ 


operate unde: T ions o! 


ightlessness and in ths al ab- 


any external rosphere 
limitations of 
ot be ove 
essary mate 
; the caps ile 
the earth as 


1 nes ] 
i payioat 
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@ SPACE sanitation will require reuses of the essentials for supporting life. 
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Nestled among some of the most beautiful 
hills surrounding busy metropolitan 
Pittsburgh is the attractive community 
of Pleasant Hills, Pennsylvania. 

This rapidly growing suburban area 
is not only providing gracious living for 
its residents but also effective and modern 
sewage treatment facilities. 

Consoer, Towr 
Consulting Er 


Pleasant H 


y 
| 





Aerial shows P.F.T.'s two 65° Floating Ccvers ot new plont 


) wh waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
[ERM 4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. © CHARLOTTE, N.C. «© JACKSONVILLE «© DENVER 
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mind the four controlling conditions “Sanitation In Space.” By Laurel leading to the sedimentation tanks 
of weightlessness, absence of at- van der Wall, Space Technology After removal of about 70 percent 
mosphere, minimum volume and Laboratories, Inc., Los Angeles, of the suspended solids in the sedi- 
weight and the lack of external Calif. Journal Water Pollution Con- mentation tanks, the effluent passes 
supply sources, the three possible trol Federation, April, 1960 over outlet weirs to an open chan- 
solutions to the problem of sanita- . nel connected to the two activated 
tion are: 1) The open cycle; 2) the London's sludge plants for secondary treat- 
semi-open cycle; and 3) the closed Treatment Plant ment. Activated sludge plant No 
cycle system. The open cycle sys- A century old British sewage 1, a partial treatment plant, is a 
tem includes the storage of food, treatment plant has recently been surface aeration plant with separate 
water and oxygen with no reuse of remodeled and enlarged at a cost reaeration by diffused air. Activated 
waste products; it will be adequate of $27 million to provide complete sludge plant No. 2 is a diffused ai 
for the first vehicles to be placed in treatment to an average daily dry plant. The effluent from the two 
space for periods of only a few weather sewage flow of 178 mgd activated sludge plants flows into 
hours duration. For flights of longer The plant serves a total area of the final settling tanks before dis- 
duration it is possible that semi- 112 square miles with a population charge into the River Thames. The 
open cycle systems might be de- of nearly three millions. Five 9-ft sludge (including surplus activated 
veloped in which man’s waste prod- by 9-ft. horse-shoe shaped brick sludge) from the primary sedimen- 
ucts may be chemically absorbed sewers convey the sewage and storm tation tanks and the sedimentation 
and the chemical absorbents may be water to the plant where it con- hannels pumped to dewatering 
reprocessed and reused. The major tinues by gravity through the plant tanks 

inadequacy of all chemical systems with the treated effluent discharging pum pec 

is their failure to provide the oxy- into the River Thames. Six detritus mary 

gen, water or sustenance that is so pits, each 130 ft. long, provide fo 

vitally needed. In the closed cycle sand and grit removal before the from th soing sludge 
system all waste products solid, sewage flows to the new primary ‘ » tl ingoing sludgs« 
liquid, and gaseous—are used to sedimentation tanks preceded by app! ! ly 10 days’ digestior 


provide fresh supplies needed by coarse and medium screens he ] te gravitates to four oper 
man. For example, the waste solu- screenings are mechanically e- ondary 
f 


tions may be pumped into a tank of moved, passed through disintegra- of digestion to assis 


algae where, by photosynthesis, tors, and then returned to the sew- ing of the sludge. The reduce 

the carbon dioxide is converted to age upstream of the screens. After ume of sludge is disposed 

oxygen. In addition, the algae may screening, the sewage is given pre- some 55 miles from the sewags 
be a nourishing, though not pala- aeration treatment for about 20 works. The sludge gas is normally 
table, source of food. minutes in the twin supply channels used as a fuel, but diesel oil or fuel 


til 


WATER MEAS 


if itl fit 


ou accurate 


PARSHALL 

© Self cleaning 
MEASURING FLUME TMs tary vo rend 
For open channels in in- ee © Low head los 
dustrial plants, waterworks, , © Throat widths 
irrigation systems and sew- . 3” to 10 
age disposal plants. Galvan- “‘ 
ized steel. 
Synchro-Start’s new protective engine controls have been de- ve AUTOMATI TR 
signed, for the starting and stopping of engines from remote f << “ | Pn - — 
ilot devices, such os pressure switches, float switches wer agarees How and wastes levels 
- ’ , , r PO regardless of water supply vari- 
failure relays, etc., and are completely automatic in operation. ation. Ends need for 24-hour 
These dependable controls are encased in a steel, dust proof supervision .. . prevents waste, 
cabinet, and now feature enclosed PLUG-IN RELAYS as well ; flood damage and overflow. No 
as OVERLOAD BREAKERS. The plug-in reloys simplify what floats, sheaves, motors or cables. 
little field maintenance thot moy have been required in older 
models, while the overload breokers eliminate the necessity of 
replacing fuses. 


WELL CASING Scientifically designed for all soil con- 


In designing this unit we hove used the same high quality ma- ditions. Made of mild, stainless and alloy steels for long 
life and low initial cost. Five perforations and four field 


terials and workmanship that our customers hove come to leines foe & bly. Write for { literat 
expect throughout Synchro-Start’s 27 years of manufacturing ————— TPO-} 


= controls. T ei o A P Ss ce we 
j PIPE & STEEL COMPANY 


3025 Larimer Street * TAbor 5-1241 © Denver 1, Colorado 
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oil can be used as an alternative 
fuel. Six electrostatic precipitators 
are installed to ensure a very clean 
air supply for the diffusers and the 
gas turbines 

“Sewage Works Expansion Cost- 
ing Over $27 Million.” By William 
A. Heath, London, England. Water 
& Sewage Works, April, 1960 


Joint Sanitation 
Programs 

A comprehensive vector control 
project, encouraged and supported 
by the entire community is bring- 
ing about more than an inconse- 
quential face lifting” in Jackson, 
Tenn. This program which is joint- 
ly sponsored by the City Commis- 
sion, the Jackson-Madison County 
Health Department, the Tennessee 
Department of Public Health and 
the U. S. Public Health Service has 
substantially raised the overall level 
of community sanitation and elimi- 
nated some serious health problems 
To ascertain the existing sanitary 
conditions in the community, an 
environmental sanitation survey 
was made of all premises. The city 
was divided into 11 socio-economic 
sections permitting a more scientific 
evaluation of the results of the sur- 
vey. The results of the survey re- 
vealed that only 36 percent of the 
households were using approved 
metal garbage containers, more than 
one-half of the city’s blocks pro- 
vided harborage for rats and stand- 
ing water was found in about one- 
third of the premises providing 
ideal sites for mosquito develop- 
ment. Other major problems, such 
as unsanitary animal shelters, out- 
door toilets, and industrial wastes 
complicated the situation. The re- 
sults indicated that a stringent gar- 
bage ordinance should be adopted, 
and increased collection service was 
necessary to help break up the fly 
and mosquito breeding cycles. A 
new ordinance was passed and there 
was inaugurated an extensive over- 
haul of the existing garbage collec- 
tion routes. The city initiated twice- 
a-week service to all residences and 
daily pick-up in the business dis- 
tric without the necessity for addi- 
tional personnel or equipment. An 
intensive control program helped 
the mosquito problem. A three-man 
larviciding crew sprayed all actual 
and potential breeding sites with a 
1% DDT fuel oil mixture by means 
of knapsack and hand sprayers and 
a Jeep-mounted Buffalo Turbine 
sprayer-duster New ordinances 
were also adopted to control animals 
and fowl in and about residences. 
A recent re-survey showed that 87 
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In one glance 


S outstanding features! 


@ Unusual clearance under the engine to mount and 
operate equipment efficiently. 
@® Longer wheel base for stability—and it still turns 
tighter than most. 
@) Power-Shift rear wheels and adjustable front axle 
for added stability on slopes. 
@ Swnap-Coupter hitch for quick-attaching Allis- 
Chalmers equipment. Converts to 3-point hitch. 
© Rear power take-off to drive sprayers and similar 
units. 
© Hydraulic lift arms to raise and lower mounted 
blades, harrows, mixers, etc. 
Allis-Chalmers utility tractors have more practical engi- 
neering than you have ever had available before. 
The first glance is just the beginning! Get all the facts 
—it doesn’t cost to find out! 


SNAP-COUPLER is an Allie-Chalmers 


ALLIS-CHALMERS 


r------------------ 


ALLIS-CHALMERS MFG. CO. 


Utility Tractors &4 Equipment, Milwaukee 1, Wisconsin 


Please send me more information about Allis-Chalmers utility tractors 


with [ Rotary ( Flail-type [) Cutter Bar () Other 


Name 
Firm 
Address 
City 


0-10 « O-12 « O-"4 + DO-17 
Utility tractors from 31 to 63 engine 
horsepower with companion equip- 
ment to match your needs! 


am - 
ets 
a 


a 


+ 


—_—-- 


ee 


SOLD BY ALLIS-CHALMERS DEALERS EVERYWHERE 
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percent of residences and business 
establishments have approved 
refuse-storage containers and that 
96 percent of animal and fowl! shel- 
ters within the city limits have been 
eliminated. This indicates consid- 
erable progress in the improvement 
of sanitation and the elimination of 
serious health problems 

“Jointly Sponsored Sanitation 
Program.” By R. M. Neudecker, 
Formerly Director, Jackson-Madi- 
son County Health Dept., at pres- 
ent Director, West Tennessee Dept. 
of Health. The City, 
April, 1960. 


American 


Joint 
Treatment 

In March 1960 the largest acti- 
vated sludge plant (21 mgd) ever 
constructed for the treatment of 
pulp and paper mill wastes was 
placed in operation at Westernport, 
Md. Not only is this size excep- 
tional, but it is noteworthy 
another standpoint, in that it is 
designed to handle not only the 
wastes from the vast Luke, Md., 
plant of the West Virginia Pulp and 
Paper Co., but also sewage from 
three nearby communities—Luke 
and Westernport, Md., and Pied- 


from 


Positive +; 


NON-SLIP 


fore 
Drive 


The HEART of the Flexible 


“Automatic 


Drive Dogs, 
endless dual 


@ Hardened Steel 
spaced between 
chains, prov ide controlled, non- 
slip power up to 4,000 Ibs., no 
matter how greasy or muddy 
the rods may be. 

@ The Safety Overload Clutch 
protects pipe, machine. 
Easily adjustable to relieve on 
predetermined overloads 

@ The Footage Meter is syn- 
chronized with rod drive for 
pin-point tool location. Its ac- 
curacy eliminates costly guess- 
work in locating broken pipe 


rods, 


v7 


SEWERODER 


Your ** Flexible” represent- 

ative will be glad to give 
vou facts and figures or 
write for the SeweRopveR 
Brochure. 





3786 DURANGO AVE., LOS ANGELES 34, CALIF 
1005 SPENCERVILLE ROAD, LIMA, OHIO 
415 SOUTH ZANGS BLVD., DALLAS, TEXAS 


mont, W. Va. The new treatment 
plant is owned by the Upper Poto- 
mac River Commission—a_ state- 
created agency originally estab- 
lished in 1935—which was given ad- 
by the Maryland 
include the 


ditional powers 
General Assembly to 
new assignment of operating this 
This new 
plant 


wastes treatment plant 


activated sludge treatment 


a design capacity of ap- 


21 med and it is esti- 


will have 
proximately 
mated that 95 percent of the wastes 
treated at the plant will be 
tributed by the pulp and paper mill 
and the other 5 percent will come 
from the surrounding municipalities 
The characteristics of the 
are estimated to be 263 ppm of 
5-day BOD and 290 ppm of sus- 
pended solids, with naximum 
values of 435 ppm and 800 ppm, 
respec tively The 
One primary clarifier, four aeration 
ation 


con- 


wastes 


plant consists of 
tanks providing 6.5 hours ae 


I 
with 40 percent return a tivated 

and an aeration solids con- 
3 000 pprr two 


ation of 


one sludge thickene 
lter with 


onditioni: 


Wastes 
wage From Th ec Towns 


tes Engineering Apr j 1960 


Continuous 

BOD Recorder 
‘ew sanitary engine 
ill raise obje } 

that the BOD 
is One of the most usel 
the field of 
treatment 


sewage an 1 in- 
Many 


although 


rial waste 
methods are available, 


isually quite laborious, by which 
1 large number of points of the 
BOD obtained. Also 


manometric been 


irve can be 
techniques have 
even larger num- 
Some 


improve the 


ised to obtain 
bers of points on the curve 
changes which would 
5-day bottle 
are: A shorter test period 


standard dilution test 
greater 
precision and accuracy; continuous 
record of test; 
sentative of the whole; 
of method and procedure on results; 
and results expressed as an elec- 
trical signal for automation. The 


results more 
less influence 


r epre- 
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WHICH GRIT 
COLLECTOR 


will protect your system best? 


LINK-BELT builds 7 types, 
can recommend the most 
efficient for your needs 


Modern sewage treatment requires grit removal to 
reduce maintenance costs on mechanical equipment 
and climinate operational difficulties. Link-Belt has 
been manufacturing the finest in grit collection equip- 
ment for over 25 years—offers types and designs for 
any local conditions or requirements. 

For full details, contact your nearest = 
l_ink-Belt office. Or write for your copy 

of Grit Collecting and Grit Washing 

Book 25 71. 


LINK{@}BELT 


SANITARY ENGINEERING EQUIPMENT 


“le 


TYPE AB AERATED GRIT COLLECTORS are ideal for 
lars or at plants where it is desirable 
K mt scration and grit removal in the 
t of a Type B grit collector 

mitting compressed ar 


TYPE SW GRIT WASHER is a separate screw that 
washes and dewaters grit conveyed to it by pump, 
ciector, air lift or mechanical means. It can be 
counted on for long, dependable service in separat- 
ing grit, water and putrescible matter. 


LINK-BELT COMPANY, Executive Offices, Prudential Plaza, € bicoge 
San Francisco 24. Sales Offices in All Principal Citi 
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STRAIGHTLINE GRIT COLLECTORS provide an easy method of collecting 
settled grit and inert solids without draining the grit chamber. These 
solids are dewatered and removed from the chamber by flight con- 
veyors, screw conveyors, or buckets attached directly to the collectors 
Shown is a Link-Belt Type B double-strand installation 


1. Sanitary Engineering Regional Offices—Colmar, Pa., Chicago 9, Kansas City 8, Mo., 
es. Export Office, New York 7. Representatives Throughout the World 15,008 
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author proposes a new continuous 
recording electrical method which 
embodies a portion of each of the 
above desirable improvements. In 
this method, digestion takes place in 
a closed system. As the oxygen is 
used and the carbon dioxide given 
off is removed from the system 
chemically, there is a pressure drop 
in the digester. This rate of pressure 
drop is converted to an electrical 
current by means of a transduce: 
and power supply. An electrolysis 
cell is connected to the pressure- 
controlled power supply. In this cell 


oxygen is given off at the anode and 


made available to replace that used 
in the digester. Measurement of the 
electrical energy developed by the 
pressure drop will give a measure 
of the oxygen demand which is re- 
The autho 


corded on a strip chart 
provides a detailed description 
the apparatus, together with photo- 
graphs and the results of several 
tests performed in the laboratory 
The application of the method would 
seem to have the potential of estab- 
lishing as fact many of the conten- 
tions regarding the BOD curve 
Continuous Recording BOD De- 
termination.” By J. W. Clark, Prof 


How to Protect 
Concrete Sewers from 
Chemical Wastes 


Chemical wastes have no 
effect on concrete sewers when 
inverts are lined with 
T-Lock Amer-Plate ® 


(lining exaggerated in 
proportion for clarity) 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical effluents. In arch 
areas, it positively stops oxidized H,S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 


The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. Write for 
complete data on this maintenance-saving lining before 


designing your next sewer. 


Applicators strategically located throughout U.S. and Canada 


CORPORATION 


Dept. BF 


921 Pitner Ave 
Evanston, Il! 


360 Carnegie Ave 
Kenitworth, NJ 


2404 Dennis St 
Jacksonville, Fla 


* 4809 Firestone Boulevard + South Gate, California 


6530 Supply Row 
Houston, Texas 


Civil Engineering Dept., New Mex- 
ico State University. Water & Sew- 
age Works April, 1960 


Other Articles 


“Automatic pH Control of 
Waters.” The device descri! 
yourself” approach for 
a desired pH value within 
minus 0.05 unit in treated wat 
Bruce Murray, Civil Engr 
t Dept.. Long Beach, Ca 
Sewage Works, April 1960 


Kansas City Plans Int 
Pumping and Treatment Prog 


lion master 


pulloT ror yunty-Ww 
By C. D. Goff, A 
Sclence Univer ty oT 
1UuKeE WwW The 
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The Completely -Mixed 
Sludge Process How this 
; 


yw being appled both 


Activated 


sewage and industrial w: 
plants By A.A Kalinske 
jent and Techr i] Director 
Publ W 


Tucsor rizona 
Tu A 


1960 


“Municipal Refuse Practices 
homa.” Results of a questionn 
to 292 cities and towns. By Ls 
Rachels 
Sanitary Engineering, Oklahoma 


Dept Oo Health Pub ‘ Work 
1960 


Entomologist Div 


Amino Acids In Sewage Results.” 
f ) 


comparative tudy ol 


composition ot 
other sludges 
1 sludge 

purification of flowing 

ngalore. By PVR 
Anandeswara 
A.V.S. Prabhakora Rao, and S 
lai, Research Scholars, and lect 
Sanitation Biochemistry, resp 
Department of Biochemistry, lL 
stitute of Science Bangalore India 
Journal Water Pollution Control Fed- 
eration, April, 1960 


age 


rahmanyan ( 


‘Forecasting Heat Loss In Ponds and 
Streams.” A method based on conver 
tional stream gaging data and weather 
records. By C. J. Velz and J. J. Gannon 
Professor of Public Health Engineering 
und Chairman of the Department; and 
Associate Professor of Public Health 

Department of Environ- 
mental Health, School of Public Health 
University of Michigan, Ann Arbor 
Journal Water Pollution Control Fed- 

tion, April, 1960 
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H-3 series two 
Hydrocrane® crane-excavator 
with new three-piece boom 


Now you can combine the oil-smooth operating 


edvantages of the HYDROCRANE hydraulic 
crane with the extra reach and strength 


of a new three-piece alloy steel boom. 


1 | 
/§ 


‘ 


iT GOES TO ANY LENGTH TO DO A JOB 


Within legal travel 


Boom retracts to 15 ft. 9 in. 


limits for any state when used on a recommended truck 


Works fully retracted — ideal for narrow alleys, in 
side buildings, other close quarter work 

Center section gives 9 ft. 4 in. of live telescoping 
boom action Extends and retracts hydraulically. No 
need to disconnect hydraulic fittings for any boom 
length. Y 


extend the boom simultaneously 


BUCYRUS 
ERIE 


Eten ® 


n pick up your load close in, lift it and 
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Point section extends to 35 ff. To take advantage 
of the new boom’s full reach, simply pull a locking 
pin, allow point section to roll out by gravity and pin 
it in extended position. Both intermediate and point 


sections telescope on bearing-mounted aluminum rollers 


Optional Jibs are also available —in 10 and 20-ft 
lengths. Convenient jib carrier keeps jib out of the 


way, yet ready for instant use 


Ask your Bucyrus-Erie distributor about the new 
H-3, Series Two Hydrocrane, or write Bucyrus-Erie 
Company, South Milwaukee, Wisconsin 3H60 


... most respected name in the field 





INCINERATION 


Air Pollution Control 


N 
c. 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


Incinerator / 

Facts 

0 Municipal Contact us, or have your architect 

Bulletin 111-¢ Ff Consulting engineer tap our 70 
years experience solving Waste 

aap Disposal problems —large or small. 
No obligation. 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11, N. Y. Dept. 70A 
Representatives Everywhere 


Member: incinerator institute of 
America, Air Pollution Control Assoc. 





WELCOME! 


Public Works Congress 
and Equipment Show 
Conventioneers 
to your meeting 
at the Coliseum 
AUGUST 14-17, 1960 


Headquarter at the 
Henry Hudson Hotel 
In the heart of New York City 
—58 steps from Coliseum. Near 
all activities & transportation 
terminals. Swimming Pool 
available to guests. Entertain 
ment Nightly in Voyager 
Room. Superb Meeting Facili- 
ties...to 1000. 
Garage and 
Parking. 

a’. 


ae 


a 
Hudson Hotel 


353 West 57th Street, Mew York 19 ° 
CObembus 5-6100 


NEW YORK CITY 











FEDERAL AGENCIES 


IN RESEARCH 

This publication lists the Federal 
bureaus and/or agencies as a guide 
to investigators, enabling him to 
find the one that may best utilize 
Scientific 


a special competence 


fields are listed and the agencies 
sponsoring extra-mural research in 
these fields. Then the Federal agen- 
listed with information on 


Fin- 


ally, information is given on wher 


cles are 


the types of research of each 


to apply. Social Legislation Informa 
tion Service, Inc., 1346 Connecticut 
Ave., ! I 6, D. C 
Document 14; $1 


“PRICELESS WATER” 
PROMOTION FOLDER 

General purposes of the PRICE- 
LESS WATER campaign of th 
American Water Works Association 
and an outline of the several steps 
that Water Utility 
take to further 
their own area 
presented in a 
pared as a public 
Johns-Manville Corporation. Ths 
value of painting the words 
“PRICELESS WATER” on all ele- 
tanks 
question and answer 
of Folder TR-249A are free on 
quest from Johns-Manville, 22 East 
40th St.. New York 16, N. Y 


Managers can 
his campaign within 
f responsibility are 
pre- 


service by the 


i-page folder 


vated storage stressed in 


for m 


Copie ~ 


NEW YORK CITY 
PUBLIC WORKS 

To see the complexities of a pub- 
lic works program in a big city, read 
the 64-page annual of the 
Department of Public Works of New 
York City of which F. H. Zurmuhlen 


is Commissioner 


ret rt 
report 


Included are sec- 
tions on the capital budget program 
building iction 


design and constr 


pollution control; bridge design and 
construction: and building manage- 
ment, 
There is also considerable engineer- 
Of particular 


the descriptions, operational results 


administration and services 


interest are 


ing data 


and operation and maintenance costs 
for New York 


12 new and 2 old 


Sewage treatment 


plants 


BASIC ESTIMATING 
FOR PRODUCTION COSTS 


This 76-page book is one of the 
very fine and useful texts for any 
engineer engaged in planning, de- 
signing or constructing. It is diffi- 
cult here to do full justice to the 
quality of the 


resume of section headings will in- 


information, but a 


dicate the scope of the data pre- 
Under Selec- 


tion” are applications for bulldozers 


sented ‘Equipment 
and bullgraders and uses in general 
excavation, with pusher-tractors, in 


ipe line work and in forest indus- 


tries There 1S also a dis ission ol 
More than 30 
pages are then devoted to “Estimat- 
ing Hourly Production Included 
are Basic formula, efficiency hou 


-bank correction factors 


tracks vs. rubbe 


nachine 
ie time, ft 
factors, fixed 
and methods 


formulas to 
yn deals with 


Operating C 


Various com 
‘ference data 
of conditions 

book that most of our er 
find very handy. Illus 
nine examples are 

is produced by 
Equipment Division 
Harvester Co., 180 

Chicago 1, Hl 

ated as $5, and 


doubt ask 


lealer to let you 


WEST COVINA 
CALIFORNIA 
Published for ths 
Covina, Calif., by the 
{ Commerce this ex 
ctive booklet show 
groves 
of 50,000 today 


mm orange 
The re 


nterest also on ie 


es provided for the 


HIGHWAY PROGRESS 
FOR 1959 

This is the annual 
Bureau of Public I 
year 1959. As 
lent job. There a 


h 35 are tabula 


is ial 


aliy interesting 
d to the devel pr 


These include 


electronic equipn 
de velopment of new equipment co- 
turers and 


ope ratively with manufa 


contractors; uses of radio commu- 
nication; and experimental projects 
40 cents Superintendent of 
Documents, Printing 


Office, Washington 25 


from 
Government 


D. C 
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CONSULTING ENGINEERS 
ON FEDERAL PROJECTS 

A survey report entitled “The 
Role of the Consulting Engineer in 
Federal Public Works Projects” is 
now available from the National 
Society of Professional Engineers, 
2029 K Street, N. W., Washington 
6, D. C. The report, prepared by the 
National Society's Functional Sec- 
tion for Consulting Engineers in 
Private Practice, surveyed 1,464 en- 
gineering service contracts with 17 
different government agencies and 
bureaus. The report shows that 
average fees charged by private 
engineering consultants on govern- 
ment projects are considerably lower 
than widely publicized cost figures 
On total construction costs of $4,- 
325,010,612, the report lists engineer- 
ing design contract fees as totaling 
$127,694,.354, resulting in a com- 
puted average of 2.95 percent for 
design Copies of the 144-page re- 
port may be obtained from the 


NSPE for $3 


A CITY REPORTS ON 
ITS FINANCIAL CRISIS 


A attractive booklet presented > 
oe een oe ee ee’ Cleveland J-40 digs shale and rock 


ment by the City of Jackson, Mis- 


" " ‘ . — . 
laws cma We sounding aan 3-5 feet deep for highway drainage 
problems created by growing urban p y 


populations which require expanded 
municipal service. Entitled “Crisis , . , : . 

io * ob . THE JOB: 20 miles of drainage trenching in both inner and outer 
in Our Cities,” this 16-page booklet : Be 
lists major improvements needed shoulders of five miles of dual highway for the relocation of U.S. 
and suggests an increased sales tax Route 25 near Middletown, Ohio. 


| | 
as the most realistic source for ad- 


CONDITIONS: trench to be cut to grade, 18 inches wide, 3 or 5 feet 
deep depending on inner or outer shoulder, through very densely 
ENGINEERING compacted shale and rocky material, further densified because 
IN ACTION . , 

much of the grade carried hauling equipment all through a 


This is a record of Allis-Chalmers Leese ancing end summer 
w E i ‘ 
progress and achievements in 1959 ae, Ges 


There are eleven chapters describ- PERFORMANCE: despite need to replace worn bucket teeth more 
=—s sae he pe wene- frequently than usual because of the tough digging, the Cleveland 
mission an istridutior we 

ao ela are: «pong moc cant J-40 dug the trench to accurate grade at the rate of 1,800 to 


2,000 feet per 9 hour day. 


ditiona] revenues 


and also a report on latest research 

findings on fuel cell advances and 

atomic energy developments Ask 

for Bulletin 25R9529, Allis-Chalmers @ Pulley-enclosed dual, independent, 

Mfg. Co., Industries Group, Mil- conveyor drive 

waukee 1, Wis @ Stability—on wide-spaced crawlers, 
1000-hour-lubricated 


@ 100% control of every operation at 
the operator's seat 


e@ Automatic conveyor shifting from 


CiViC CENTER side to side 
a ee e@ Over 30 non-slipping digging speeds 


The final report of three on the , 
e@ V conveyor for faster, higher, more @ Digs trench 17% to 30 inches wide, 


design of the proposed Civic Center 
efficient spoil discharge down to 5% feet deep. 


for Memphis, Tenn., has been issued 
by the League of Memphis Archi- 
tects, Inc. This illustrates in detail The ' L t ."f t L A ~ D T as t NC HW é - Ceo. 
the general site plan and the pro- 
posed schedule of development. The _— 20100 ST. CLAIR AVE. + CLEVELAND 17, OHIO 
three reports represent an outstand- 
ing piece of work. It was sent us by 
Thomas F. Faires, President of the 
League of Memphis Architects, Inc., 
1027 Falls Building, Memphis, Tenn. 
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EFFICIENT 
TOLL COLLECTION 


FOR A 
PARKING GARAGE 


NEW 703 - car inderground 
parking garage, where shoppers 
park their cars for 10 cents a 
lf-hour and have their fees 
ited accurately and automatical 
leave, has been ope ned 
voklyn, N. Y., Civic Cente 
garage is intended primaril) 
se who wish to shop or do 
in the stores or offices of 
, and is not for « mpl yvees 
@ TOLL COLLECTION and revenue contro! system built by Taller Cooper Division 


personnel. Basic parking 
speeds traffic flow at new garage. Ticket issue and fee computation are autometic 


are set at 10 cents for a half- 
between 7 am and 7 pm, with 
a maximum charge of $1.50 for that altered to favor sho 
period. On Saturday and Sunday to aid people 
the rates are also 10 cents for a theaters, and ‘ 
half-hour, but the maximum rate 
90 cents for 12 hours; parking fo 
24 hours costs $2 These are 
Starting ates. If studies ove the 
first six months of operation show 
that all-day parkers are filling th: 


arage, the rate structure will bs 


A TRULY NEW CONCEPT IN 
RADAX PREFABRICATED 
, Street Sweeper Brooms 


NO CORES TO BUY! STEP UP to long-wearing. PREFABRICATED 


Plastic Brooms without making a capital invest 
ment. Get the lowest broom cost per mile you 
have ever experienced — with a NEW BROOM 
that really sweeps clean. 


eN 


Filaments are grouped into 
tufts — bound in steel chon 
nel and formed inte the 
RADAX Coil 


filled with long wearing water repellant 
SR Plastic Filament or Tynex Nylon 


NYLON 


“tram RYNAL CORPORATION 


| $208.30 | $310.40 | 
a... ee DEPT. 8, 114 ST. JOSEPH ST 6 pod weer Poem 


$258.20 $388.10 | 
| $256.20 | $388.10 ARCADIA, CALIFORNIA ° Lr tM anchor — it's ready to go! 
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pulses from the treadle cause the 
ticket issuing machine to print date 
and time on a prenumbered parking 
ticket. Simultaneously, date and 
time are punched into the ticket for 
subsequent sensing by an automatic 
computer. The machine then brings 
the ticket forward to be picked up 
by the patron. A remote printing 
recorder registers the transaction 
in the manager's office 

As the driver picks up his ticket, 
the traffic light in the lane turns 
green. When the rear wheels of the 
car cross the treadle, the light re- 
turns to red. Should the rear wheels 
cross the treadle while the traffic 
light is still red, however, an alarm 
sounds indicating the driver's fail- 
ure to take his ticket 

On leaving the parking garage, 
the driver Pp ills up to the cashier's 
booth and hands the attendant his 
ticket The front wheels of the 
vehicle actuate anothe car detector 
treadle preparing the parking fee 
computer and remote printing re- 
corder for action 

The attendant inserts the ticket 
into the parking fee computer, and 
the compute reads the time on the 
ticket by sensing the position of the 
punched holes and automatically 
computes the parking fee The 
amount is flashed on a fee indicator, 
and a bell rings to call the driver's 
attention to the amount due. Once 
validated, the ticket cannot be used 
again 

Following payment of the parking 
fee, the driver exits. As the rear 
wheels of the vehicle pass over the 
car detector treadle, the treadle Sig- 
nals the remote printing recorde 
that the transaction is completed 

Under lock and key in the man- 
agers office, the remote recorder 
makes a completed record of vehi- 
cles in, vehicles out, time, receipts 
and attendant identification. Identifi- 
cation is established by use of a 
special key identifier which must 
be inserted in order to actuate the 
system as the attendant comes on 
duty. In this way, the recorder 
registers the time an individual at- 
tendant has been in charge of the 
cashier's booth 


Emergency Power Units for 
Water Plants 


Installation of emergency power 
generator in all filtration plants and 
at deep wells in the urban wate: 
system has been carried on by the 
Puerto Rico Aqueduct and Sewer 
Authority. To date 29 such installa- 
tions have been made and 19 more 
are included in present plans 
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Blaw-Knox Electroforged Grating 


solves so many problems for so 


many industries. Catalog free on request. Write 


Biaw-Knox Equipment Division, Pittsburgh 38, Pennsylvania. 


BLAVWW-KNOX 


GRATING 





@ CONSTRUCTION workers assemble section of pipe structure, left, and view of finished parking lot showing pipe location 


2300 cfs. The length would be 1,738 


River Enclosed to Provide _ ie: Me successiul contractor, U.S 


Parking Area 


HE SOUTH BRANCH 
Kinnickinnic River prevented use iver so the area could be used { 
of a 5-acre area badly needed fo: 


parking for patrons of 


Loomis Shopping Center, Milwau- 


kee 


The Sewerage Commission of the 
City of Milwaukee was called in to 


help solve the problem 


of com- 


of the pletely enclosing 


the Point the most economical! 


solution would 


be corrugated metal structures. Th« The contracto 


Sewer Company, Inc., of Milwaukee 
bid Armco Multi-Plate pipe to the 
project 

First problem in installation was 


» prepare a bypass channel to carry 


this part of ths he river flow while the pipes wer« 


Pp} 
ng installed. This was solved by 


parking The engineers dex ided that hannel d ig alongs de the pipe 


nstallation site 


final design consisted of thre Darai- ble the pipe on the rive bank and 


provide a 


SCAVENGER 


with Catch Basin Attachment 


cleans 
catch 
basins 
in 
minutes 


@ Proved successful for 
removal of litter, leaves 
and other debris from 
streets, highways, parks, 
etc., the Good Roads Scav- 
enger, with catch basin 
attachment, cleans catch 
basins to an 8 foot depth in 
a fraction of normal clean- 
ing time. Its powerful 6- 
cylinder engine sucks wet 
or dry refuse—paper, twigs, 


leaves, stones, bottles, cans, 
etc. through its large 12° 
intake tube into the large 
capacity hopper. Deep- 
reaching snout cleans catch 
basins in minutes—a job 
that normally takes two 
men many hours. The Scav- 
enger is available truck or 
trailer mounted. 


For detailed information on the Scavenger write to the 
Good Roads Machinery Corporotion, Minerva, Ohio 


diameter, in 


lel lines of pipe, each 11% feet in bolted the pipe together in 40-foot 


These would sections In all, 33 f these wer 


for a flow ol needed After: lowering the assem - 


NOW! 25% to 30% 
a further increase 


in filter cleaning efficiency 

















New S-Type Filter Arms double the cleaning action 


With new S-Type arm of Agitator shown above each corner 
and void area receives four (4) agitating impulses per 
revolution instead of two doubling the cleaning action 
in those areas S-Type Arms can also be adapted to older 
inits in service. Ask us for full particulars 
(Patent Pending 
p | il . 822 E. 8th St. 
almer Tiller tquipment (0, “ts. Pen. 
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bled pipe sections onto a pea gravel 
bed and joining them, crushed bank- 
run gravel was deposited in layers 
on both sides of the pipes. This 
backfill material was carefully 
tamped 

In addition to the 33 sections, each 
40 ft. long, there were 42 8-ft. long 
connector sections; three 6-ft. con- 
nector sections and 9 elbows, aggre- 
gating the total of 1,738 ft 

After the lines were connected, 
the diverted river water was re- 
channeled through the corrugated 
metal structures. Fill material cov- 
ered the tops of the pipes to a depth 
of approximately 8 feet. Finished 
surface of the new parking area was 
provided by compacted asphaltic 


74 & 


“bee bee) - 


Its mirror-smooth 
interior walls enable 
KRALOY Pvc Pipe to deliver 


concret« 
20% greater volume 


Chemical Weed Control 
An appreciable savings in turf STOP P|PE CORROSION, 


maintenance operations has been 


realized in recent years on county 
roadsides and park areas by the 


use of weed-killer chemicals, ac- 

cording to the annual report of the KRALOY PVC PLASTIC P|PE 
Wayne Co., Mich., Board of Road 

Commissioners. Neater and safe 

roadsides resulted with fewer mow- Corrosive, crippling attacks of rust, most common acids, alkalis and 
ngs. In 1959, his spraying program hydrocarbon chemicals are mastered completely, quickly and economi- 
included 555 miles of roadsides, cally by today’s modern KRALOY PVC PLASTIC PIPE. Plant engineers, 
oqavaemt © ayreiey ae contractors, processors and industrial pipe users everywhere are turn- 
ing to this versatile corrosion-proof pipe because they've found that 
KRALOY solves their toughest piping problems as no pipe of other 
average cost of slightly more than material can. Amazingly light, (% the weight of steel), rugged, high- 
$6 per acre. Traffic problems and impact KRALOY is easy to handle, simple to cut and join... saves up to 
roadside obstacles such as signs, 50% in installation costs, and never needs painting. KRALOY cuts 
trees, bridge abutments, ditches, downtime, and maintenance costs are negligible 

etc., as well as travelling time, are 


acres, at an average cost of $9 per 
acre. Also, 890 acres of lawn areas 
in county parks were sprayed at an 


Not affected by electrolytic action, corrosion-proof KRALOY defies 
iron oxide deposits, sticky caustics, brine and scaling. Chemically inert, 
open park areas. Approxi- KRALOY PVC is impervious to phosphoric acid solutions, hydrofluoric 
25.000 gallons of 2,4-D and chromic acid fumes, and to corrosive splash. Precision extruded, 
“d mirror-smooth, free-flow KRALOY delivers up to 20° greater volume 
sterilization treatments were than same-size pipe of other material. Continuous rigid laboratory 
at 120 ounty pruners road control insures unchanging KRALOY quality and long life of service. 
trunkline grade separa- Available in all sizes from %4” to 12” with plastic valves and fittings; 
also as U/L listed* electrical conduit in sizes 4%” to 6”. 


reasons why spraying roadsides is 


a more costiy operation than spray- 


‘he material was sprayed in 
solution around the abutments and 
*For direct underground burial, or encased in concrete 
in the expansion joints, cracks and 


crevasses of the roadway and side- Sesecsececes 


onl slones tn arava > ores —"\ 
ye commer “ 7h. = the — ' KRALOY PLASTIC PIPE CO., INC., Dept. PW-€ = 
of vegetation Me quantity usec 402 West Central Avenue, Santa Ana, Calif SEE OUR 
amounted to 240 pounds ' CATALOG IN 
Please send me a copy of your FREE 36-page 

>  @ Technical Handbook on PVC Pipe 


Fluoridation at Winnipeg | Name 


For fluoride treatment of its wa- Aporess 


ter, the Greater Winnipeg Water 

District used 80 tons of sodium sili- Crey Zont RRALO PS tree 3. 
cofluoride last year. It was intended PVC Pies. 
to eo a ag acy of Sie 
1 mg/L. Tests made during the year a charts and corrosion 
showed the average concentration eee ~~ yt Ke 
at 0.96 mg L. Per capita cost for the y TY A 


sodium silicofluoride was 3% cents. piping problems 
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WATER 


WORKS 
DIGEST 

















Prepared by ALVIN R. JACOBSON, Ph. D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Coagulation 
of Water 

By applying the technique of the 
colloid chemist, the water chemist 
can greatly broaden his understand- 
ing of the series of changes that 
take place when a coagulant, with 
or without a coagulant aid, is added 
to a water for the removal of colo: 
or turbidity. The properties of the 
turbidity, organic color and soften- 
ing sludges, which are to be re- 
moved by coagulation in wate 
treatment are, in general, the prop- 
erties of a sol. The two most im- 
portant instability factors are the 
Brownian movement and the Van 
der Waals forces of attraction. Th« 
Brownian movement is the move- 
ment imparted to the suspended sol 
particles because of their impact 
with invisible, rapidly moving parti- 
cles of the medium. The Van de: 
Waals forces may be described as 
molecular cohesive forces that in- 
crease in intensity as the particles 
approach each other. The most im- 
parting stabilizing factors are hy- 
dration and the zeta potential. Hy- 
dration is the property possessed by 
some particles to attract relatively 
large numbers of solvent particles 
to their surface. With an explana- 
tion of these factors in colloidal 
systems, the author proceeds to an 
understanding of the mechanism of 
coagulation of sol particles. The ob- 
served facts of water coagulation 
can be interpreted in terms of these 
colloidal phenomena 
lation of a colloid sol usually takes 
place shortly before the zeta poten- 
tial has been completely neutralized 
Alum and ferric sulfate both supply 
trivalent cations and positive zeta 
potentials and have the ability to 
precipitate negatively charged colo: 
or turbidity by mutual coagulation 
The ability of synthetic polyelec- 
trolytic coagulant aids is also dis- 
cussed. However, there is no logical 


Rapid coagu- 


166 


s. As the 


emphasizes has been ap- 


: ‘ 


explanation of the fact that certain torag and relate 
polyelectrolytes may be quite ef 


fective in one situation and rela- parent for many 


outbreaks i \ irred 


‘1 
frequency it le small 


water 


tively ineffective in another. Furthe 


research will undoubtedly supply with greate: 
the answers to some of these qu “ r supplies where the technical 
tions. Several excellent diagrams perational competence needed to 
are included to help explain th guarantee a water of satisfactory 
material in the text sanitary, chemical and physical 
“Basic Mechanisms of Coagula- quality at all times cannot be ex- 
thon By A P Black Journal A.W pected or 
W.A., April, 1960 ally justified. In 
the small water plant operator may 

The Design of ulso. «supervise make 
Small Weter Systems wate service mnection read 
For the purpose of this artick answer complaints, order 
the author has limited his discussion 
to the 
plants; the design standards indi- plant, operate the snow plow, and 
tasks. Be- 


that matter, economi- 


many instances, 
actually 


meters 


needed minor supplies and equip- 


problems of smal] wate! ment. un the sewage treatment 


tine periorm numerous othe! 


cated under the circumstances ' 


equipment manufactured to serve ause the operator is given many 
these special needs; water quantity additional duties,” it is important 


sources and treatment; water quality simple and 


that the small plant be 


problems pumping distribution nearly automatic and with the “hu 


| | 
im 
c ee ; na AWWA 


@ NEGATIVE colloidal particle in low concentration of nonvalent ions is shown in 
(a); as ion concentration increases more positive ions enter fixed double layer. 
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“THESE TRAILS WOULD SHAKE THE CAB OFF AN ORDINARY 
TRUCK... BUT NOT OUR CHEVY”? ies trucks are subjected to the body-wracking 


beatings that are part of a day’s work for this Chevrolet Series 60 pulpwood hauler, owned by J. E. Fox, 
North Carolina logging contractor. As Bobby Fox, a partner in the business points out, ‘Loaded full-up with 
pulpwood, we drive right over stumps and potholes you'd think would tear the truck to pieces. These trails 
would shake the cab off an ordinary truck, but not our Chevy. Chevies are built to hold together longer.”’ 


@ No matter where you haul, you'll profit by the new 
toughness that’s built into Chevrolet truck cabs for ‘60. 
You'll benefit from a cab that stands up to slam-bang 
runs over rough terrain, a cab that stays in A-1 shape 
years longer. Here are some of the ways in which 
Chevy assures this tight, maintenance-minimizing 
performance 


1. Tough new longitudinal sills reinforce the under- 
body; provide a solid foundation for cab sheet metal. 


2. Extra-sturdy door openings—box-section pillars and 
sills assure lasting alignment. Doors stay weathertight 
with a minimum of maintenance. 


3. New double-walled roof makes cab stronger and 
safer. Box-section pillars provide solid roof support. 


There’s a world of comfort for you, too. A wide seat, 
for instance, that softens the ride yet gives you extra 
support where it’s needed. And there’s more head room, 
hip room, shoulder room and leg room for rangy drivers. 

First chance you get, visit your dealer and drive a 
new Chevy. Experience new Torsion-Spring Ride. Check 
up on Chevy's famous gas-saving 6's and V8’s. Then 
you'll know, for sure, why you can expect thousands 
of extra miles out of a Chevy; why you can be sure 
of more work per day at least expense. . Chevrolet 
Division of General Motors, Detroit 2, Michigan. 


1960 CHEVROLET STURDI-BILT TRUCKS A2Zgggoraa 
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man element,” insofar as possible, 
eliminated. The designing engineer 
must be aware of certain inherent 
differences between large and small 
plants. These include financial limi- 
tations in initial construction costs 
and operating funds which influence 
the number of hours of plant opera- 
tion per day, the methods of han- 
dling, storing and feeding of chemi- 
cals and the method of operating 
filter valves, etc. The author has 
provided a very comprehensive dis- 
cussion of all the factors which 
should be considered in the design 
of small water systems. The ma- 
terial in this article is based in part 


on the book by the author, “En- 
vironmental Sanitation,” John Wiley 
& Sons, Inc., New York, 1958. 

“The Design of Small Water Sys- 
tems.” By Joseph A. Salvato, Jr., Di- 
rector, Division of Environmental 
Hygiene, Rensselaer County Depart- 
ment of Health, Troy, N.Y. Pustic 
Works, May, 1960 


Charlotte's 
Water Plant 

In 1959 the City of Charlotte, 
N. C., completed the new Hoskins 
Water Purification plant and associ- 
ated pumping facilities which pro- 
vide an additional 12 mgd of wate 


control 


for algae and aquatic weeds 


In small amounts, Triangle Brand 
Copper Sulfate controls algae growth 
and kills some of the more trouble- 
some aquatic weeds. They disinte- 
grate where they are, which prevents 
downstream infestation or clogged 
waterways. 

In sewage pipes, Triangle Brand 
Copper Sulfate can be used in such 


Phelps Dodge 


300 PARK AVENUE, 


low concentrations to control root 
and fungus growth that surface trees 
remain unaffected 

Two informational booklets, “The 
Use of Copper Sulfate in the Control 
of Microscopic Organisms,” and 
“Copper Sulfate for Root and Fun- 
gus Control in Sanitary Sewers and 
Storm Drains,” available on request 


Refining Corp. 


NEW YORK 22, N.Y. 


growing southern 
existing 


for this rapidly 
cente! The 
plant was activated 34 


commercial 
treatment 
years ago and, together with its 
several subsequent additions, pro- 
vides treatment, storage and high- 
service pumping facilities for a 
nominal rating of 24 mgd of finished 
Raw water for these two 
plants is pumped from the Catawba 
River plant, the raw 


water is pumped into two flash- 


wate! 
In the new 


mixing basins arranged in parallel 
providing a 60-sec. period of thor- 


yugh mixing, followed by two floc- 


culation basins providing 45 min. of 
slow mixing for additional floc for- 


mation. Subsequently, the flow en- 


ters two parallel sedimentation 


, ' 

basins providing approximately 4 
r ? 

of settling. After sedimenta- 

, 


the settled wate: passes to a 


y of four rapid sand fil 
finished water is stored 
rground reinforced 

well with a capacity 
chemical feeding 


are provVy ided 


{ and 
luded The 


' , ' 
i system tor the plant is pneu- 


vene al 


but there is some transmission 


electric mean iron remote 
nts. A central itrol par el pro- 
vides the operator with a complete 
the minute-by-minute 
f the plant and of the 
tanks 
sughout the cit 
Water P iri! 
tte, N 
Executis 
Pease and Co 
Engineering 


’ 


Removal of 
Radioactivity 
C ’ 


‘ 
ais are 


willie part 


, 1 
1 the suspended or ol- 


bd | ‘ 


larificatior pl ints em- 


coagulatior dimentation 


filtration may remove 
100 percent of the sus- 


and sand 
rtually 


pended radioactivity and from 0 to 


30 percent of the strontium-90 con- 


tent. By the use of about 100 parts 
per million of clay in 


the efficiency of stron re- 


| 
coagulation, 


’ 


moval can be increased to the range 


of 50 to 70 percent in clarification 
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Clam Shells for Bedding and Backfill At New Orleans 


Ll 


jam 
‘1 4D 


dredged irom ¢t 


tchartrain, made a gx 


ih ghly satisfactory backhill 


pipe lines that were 


prestressed conct 
with flexible bottle-t 
of steel and con 


tionally high strength, 
1 long lite 
ce used 7 feet 


shown here used 


t 54-1 


+h 
re 


New Ork 
ut Hat 


Price Brothers 


CONCRETE PRESSURE PIPE 


“7 











PAINTS SPAN THE YEARS 


The New Jersey Pulaski Skyway is one of the 
most famous examples of the staying power of 
Dixon Graphite primers and paints. In 1932 

it was painted with Dixon Graphite paints, and 
it didn’t need to be painted again until 1946 
Naturally, Dixon Graphite paints were chosen 
for the second painting. For fourteen years 
this paint protected the skyway under 
conditions which would have destroyed 
ordinary paints in half the time, (heavy 
industrial fumes, wet salt air and 

extreme temperatures. ) 

It is the flake silica-graphite in Dixon paints 
and primers that give it flexibility so that it 
won't crack or chip. It forms an air-tight, 
moisture-proof, chemical-resistant skin that 
stretches and contracts with the metal, 

giving protection for many years 


END COUPON TODAY FOR INFORMATION 
THAT WILL SAVE YOU MONEY 


-DIXxXoOn ------;----- 


me 
JOSEPH DIXON CRUCIBLE CO. Jersey City3,N J ~~~ ! 
Paint Products Dwiusion, Dept P-2 


Gentlemen 
[) Please send free sample contract forms and specifications which 
will enable me to get a quality paint job for les money 


C) Please send me a FREE copy of brochure “Protective Mainte 
nance (V-%) 

Name Title 

Organization 

Address 

City Zone State 


a 


plants. The modification of such 
plants to coagulate with phosphates 
rather than alum can achieve stron- 
tium reductions approaching 80 per- 
cent at a pH of 9. Municipal lime- 
soda softening plants also remove 
practically all of the suspended 
radioactivity and accomplish stron- 
tium-90 removals in the range of 
60 to 90 percent. Softening plants 
modified to provide repeated pre- 
cipitation can remove up to 99.9 
percent of the strontium from the 
raw water. In the few instances in 
which ion exchange softening plants 
are used for treating public water 
supplies, they can be expected to 
remove 99.1 to 99.9 percent of the 
strontium-90 from the applied 
wate! 

Will Treatment Plant Processes 
Remove Radioactivity In Water?” 
By Russell L. Culp, Chief, Water 
Sup~!v Section, Kansas State Board 
of Health. Water Works Engineer- 
ing, April, 1960 


Clinton's New 
Water Plant 

In 1958, plans were prepared and 
onstruction was begun on a new 3 


mgd filtration plant needed due to 


the additional growth and antici- 
pated further expansion of the City 
of Clinton, S. C. This newly com- 
pleted plant has a raw water pump- 
ing station constructed on the bank 
of the Enoree River consisting of an 
ntake works and a wet well for the 
enclosed in a brick super- 
re Space Was provided for 
three 2 mgd pumps, but only two 
were installed. The wate is now 
taken from the Enoree River and 
pumped 9.5 miles to a raw water 
reservoir From there the water 
flows by gravity to the filter plant 
with the rate controlled automati- 
ally by the level of the water in 
the flume entering the plant. The 
water is then coagulated settled 
filtered and chlorinated. Among the 
interesting features of the installa- 
tion are the inlets and outlets of the 
settling tanks, the flexibility de- 
signed into the plant and the use of 
onsiderable instrumentatior 
New 3 Med Water Filtration 
Plant.” By George W. White. Presi- 
dent, The Harwood Beebe Co., Spar- 
tanb irg S = Water & Sewage 


Works April 1960 


Practical 
Corrosion Testing 

Since Southern California has had 
particular difficulty with the corro- 
sion of dissimilar metals and alloys 
used in the fabrication of water 


works gates and valves. it became 
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Top Performance... 


Flight performance undreamed of a few short 
years ago is today’s standard — with the 
Wright brothers, Lindbergh and other 

top performers of the past recalled only in 
story, legend and monument .. . 

So it is in the construction industry, 

with today’s mighty machines surpassing 
even the most fanciful dreams of pick and 
shovel days. Here, today’s standards are 


being set by every day performances 
of TROJAN tractor shovels. TRO {A 


® 
TROJAN TROJAN TRACTOR SHOVELS ARE AVAILABLE IN 8 MODELS, LIFTING CAPACITIES FROM 6,000 TO 24,000 LBS 


BATAVIA, NEW YORK 


YALE & TOWNE TROJAN DIVISION 
O YALE & TOWNE MFG. co 





FLUIDICS 


is a Pfaudier Permutit program providing a modern, imaginative approach — plus the special- 
ized materials and equipment — for handling and processing and con- 
trolling more profitably the liquids and gases which are the lifeblood 
of our manufacturing economy. 

















4 


Xu. a 


E> ——asle- ~-& —9- 
| t 
FLUIDICS AT WORK 


New pneumatic transmission system 
more accurate, more dependable 





The diagram shows a typical setup for the new 
Simplex system for transmitting rate of flow and 


loss of head to a receiver. 


Rate of Flow 
The new Type PN transmitter combines the excep- 
tional accuracy and range of a differential converter 
operated by a mercury float with the traditional 
dependability of pneumatic transmission 

The transmitter consists of a differential converter 
which extracts the square root flow function from a 
primary and then positions a pneumatic motion 
transmitter. The transmitter produce $ a pneumatic 
3 to 15 psig linear signal. A booster pitot diaphragm 
in the motion transmitter insures a low lag coeffi- 
cient and fast transmission 
linear signal without using 


Besides getting a 


supplementary relays, this new unit 


gives you point accuracy over wide ranges of flow 


pneumatic 


with minimum differentials. The booster permits 


accurate transmission over long distances with 


minimum lag. 


Loss of Head 
A Type TD transmitter gives accurate readings to 
within +1%. It uses no stuffing boxes or relay 
valves, so both installation and maintenance are 
simple and economical. 

Connected to Simplex Pneumatic Gauges, this 
new system should give long years of accurate, 


dependable, trouble-free service. 


SIMPLEX 


VALVE AND METER COMPANY 


a division of PFAUDLER PERMUTIT INC. 
Specialists in FLUIDICS... 
the science of fluid processes 


FLUIDICS AT WORK 


Modulair Flow Controller installs 


as easily as a piece of pipe 


So simple 1s this new pneumatic rate of flow controller, you 


can install it in about the time it takes to install a piece of 


pipe 


The differential producer and the modulator lie in a single 


housing 


mounts directly on the housing. 


The actuator is « ntirely enclosed in a case which 


Result: No complicated piping or drain system to install and 


maintain. 


mplet sy ; ! 
Division Dep 
r Bulletin 951 


Fast, dependable delivery insured by new plant 
This is the new $2,000,000 home of our Simplex 
Division 


front to back to give you fast, de pe ndable service on 


an ultra-modern plant designed from 


valves and meters. New manufacturing techniques, 
updated issembly lines and ample manufacturing 
capacity and a complete staff of skilled workers 
have all been planned around the single objective 
of getting your orders to you on time and built to 


your exact specifications 
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necessary to devise practical meth- 
ods of testing metals or combina- 
tions of metals to find those best 
suited for use in the water distribu - 
tion systems. The Corrosion Engi- 
neering Section of the Los Angeles 
Water Distribution Division was 
asked to determine which metals or 
alloys would be most suitable or 
economical for use as gate stems, 
bushings, gate seats, rings and other 
parts or fittings where failure of 
water works structures had occurred. 
To accomplish these ends it was 
necessary to establish methods for 
evaluating operating experience and 
to devise test procedures to obtain 
data both in the field and in the 
laboratory. In this article the author 
describes the suspended-specimen 
test rack and the crossometer used 
as tools in testing metals under 
conditions imposed by local condi- 
tions. In the case of water works 
gate stems, the metals or alloys of 
which they are made should be 
placed under conditions of tension, 
torque, and exposure to corrosive 
attack not unlike those which they 
will encounter in water works oper- 
ations. Service failures of water 
works gate stems appear to be 
caused by combinations of all of 
the following deteriorating effects: 
1) Direct corrosion attack upon the 


metal or alloy used; 2) micro-cor- 


rosion cel] electrolysis of electro- 
chemically dissimilar crystal con- 
stituents of the alloy matrix; 3) 
progressive deepening and enlarge- 
ment of minute cracks and crevices 
initiated by strain and torque 
stresses applied to the gate stems by 
intermittent operations of opening 
and shutting gates; 4) the effects of 
deposits of corrosion products in the 
cracks and crevices, such deposits 
acting as fulcrums to further deepen 
stress cracks developed under ten- 
sion and periodic reversal of tor- 
sional stresses applied to gate stems 
by operations of opening and shut- 
ting gates. Some of these effects of 
corrosion can be measured and 
compared, using laboratory appara- 
tus and equipment such as that in- 
dicated in this article. 

“Practical Corrosion Testing.” By 
William E. Kirkendall, Water Dis- 
tribution Division, Los Angeles, 
Calif. Water & Sewage Works, 
April, 1960 


Diatomite Filter 
Performance 

The use of vacuum diatomite fil- 
ters in potable and industrial water 
systems has shown a steady increase 
during the past few years. The use 
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For frequent operation in 
inaccessible locations... 


specify 
DARLING 
cylinder- 
operated 
GATE 


VALVES 


Here's a valve that’s as versatile as you want to make it. It can be readily 
adapted to your piping conditions or process cycles. For example: 
Manval or Automatic Operation may be used—by means of four-way 
valves which control the flow of fluid or air to the cylinders 

Air, Oli or Water may be used for the operating media — and can 
be piped from the lines on which the valves are installed. 
Engineered for Your Application —\Valves can be supplied, piped and 
equipped with solenoid or pilot-operated control valves, limit switches 
and positioners for remote or local operation. 

Write for detailed information or quotes, giving size of valves 
required, kind of valves (Iron Body Bronze Mounted, All-Iron, 
Bronze, Special Alloy, etc.), service conditions, maximum disc pres- 
sure and minimum cylinder pressure. 


DARLING 
fanncam DARLING VALVE & MANUFACTURING CO. 


OP wy Williamsport 22, Pa. 


Manufactured in Canada by 


VA LVES Canada Valve & Hydrant Co., Ltd., Brantford, Ont. 





of this type of filter in swimming 
pools is well known—of some 10,000 
municipal and institutional pools 
built in 1958, 53 percent were filtered 
by diatomite units. The vacuum fil- 
ter is gaining increased favor fo: 
several reasons. It is an open-tank 
installation with porous filter leaves 
or tubes within the tank, connecting 
to the effluent system on the down- 
stream side of the filter. The effluent 
system is usually connected to the 
suction side of a centrifugal pump 
rated for a desired capacity against 
a total dynamic head of the normal 
back pressure plus maximum suc- 
tion that will be developed at the 


end of the filter as the filter cake 
builds up. Because of its open con- 
struction it is usually possible to 
observe the filter cake throughout 
the entire filter run. At the end of 
the run. the effluent and influent 
valves are closed, the tank is drained 
and spent cake—with filtered ma- 
terial attached—is rinsed or washed 
from the filter elements with a hose 
or by the use of spray nozzles. This 
method of cleaning has been found 
more efficient than back-washing by 
reverse flow. Improper operation o1 
inadequate coating of the elements 
can be readily detected and rem- 


edied. Tanks for the 


vacuum -filte: 


BUFFALO 
MUNICIPAL 


are available in every size and style! 


No matter what size, shape or style municipal casting you 
may desire— you're practically sure to find a “Buffalo” casting 
to serve your needs. Or, where desired, castings may be made to 
your own specifications. Whether you need valve, service or 
roadway boxes, meter boxes, manhole rings and covers or other 
municipal castings, you'll find all “Buffalo” castings designed 


for service and dependability. 





2 pc sliding type 


odf. 5 


valve box 


Prompt quotations given on all 
your standard or special gray 
iron or non-ferrous castings. 


Write or wire Dept. J for Bulletin M1! 


screw type 
valve box 


SINCE 1930 
BUFFALO PIPE @ 
FOUNDRY CORP. 


BOX 55 — STATION B—DE 6764 BUFFALO 7, NY 


unit can be made of fiberglass-re- 
inforced plastic with steel frame- 
work, steel or even concrete. While 
tubular elements are most common, 
leaf-type elements offer more plane 
surface, making them easier to clean 
and inspect. Consulting engineers 
should investigate the applicability 
of diatomite filtration to municipal 
water-supply systems, there being 
both advantages and limitations to 
this process. 

“How Diatomite Water Filters Are 
Performing.” By H. N. Armbrust, 
Project Engineer, B-I-F Industries, 
Providence, R. LL The American 
City, April, 1960 


Other Articles 


“Leak Surveys and Control of Un- 
accounted-for Water.” A joint discus- 
sion presented on October 8, 1959 at the 
Chesapeake Section Meeting, Baltimore, 
Md. “The Program at Baltimore.” By 
Kar! H. Schamberger, Principal Engr., 
Div. of Conservation, Bur. of Water 
Supply and “Practices in the District of 
Columbia,” By Roy L. Orndorff, Deputy 
Director, Dept. of San. Eng., Washing- 
ton, D. C. Journal AW.W.A., April, 
1960 

“Design and Operation of the Mid- 
land Treatment Plant.” A joint discus- 
sion presented on Sept. 23, 1959, at the 
Michigan Section Meeting, Saginaw, 
Mich. “Design and Construction”. By 
John C. Seeley, Cons. Engr... McNamee 
Porter and Seeley, Ann Arbor, Mich.; 
and Startup and Operation.” By 
Charles A. Froman, Supt. of Utilities 
Midland Mich Journal AW.WA 
April, 1960 

Training Swimming Pool Operators.” 
Some facts about the training program 
for swimming pool operators in Texas 
By Robert B. White, Senior Engineer 
Assistant, Texas State Department of 
Health. Public Works, May, 1960 


Speeding up Trench Paving 
With a Special Bucket 


Using a Huber-Warco maintainer, 
Joseph Noonan & Sons, Inc., Sara- 
toga Springs, N Y developed a 
way to cuts 
The maintainer was equipped with a 
bucket a few 
than the 
wheel was bolted on to help main- 


quicker pave trench 


special inches nar- 


rower trench opening; a 
tain a uniform depth of cut; by tip- 
ping the bucket, it was possible to 
cut to a depth of 8 ins., but usually 
5 ins. of the temporary fill were re- 
moved. As the maintainer moved 
ahead, excess fill flowed into the 
loader bucket. which was dumped, 
when necessary, into a truck. After 
this quick and economical removal 
of temporary fill, broken stone was 
using a truck, 
of hot-mix 


placed and rolled, 


and covered with 2 ins 


PUBLIC WORKS for June, 1960 





O-P POWER... 


to a growing city 


Adequate drinking water, electric power, hospital serv- 
ices, waste disposal, fire protection .. . these are the keys 
to your city its future. 

The continuity of these services . . . uninterrupted by 
electrical storms, high winds, heavy snows, floods and 
equipment breakdown peak loads, peak seasons, and 
the steadily increasing, year-to-year demands of a grow- 
ing community ...is a civic responsibility we of Fairbanks, 
Morse share with all city officials and utility heads. 

Each increase in demand shrinks the narrowing gap 
between normal and maximum requirements, gradually 
cancelling-out the “safety valve” of unused reserve power 

When did you last review your continuous duty and 
standby power facilities and the “left over” power 
of continuous duty day-to-day equipment? Yesterday? 
Eighteen months ago’ 

All America is growing, industrially and population- 
wise, at an accelerating pace. Faster this year than last 

next year, still faster. More frequent reviews of 
power facilities and potentials are necessary. 

Scores of communities standardizing on Fairbanks, 
Morse Opposed-Piston diesels for both continuous duty 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 


and standby use are saving thousands of dollars in low 
first cost, low fuel cost and low upkeep of these 
quiet, compact, unbelievably efficient engines. And, no 
wonder... 

40 per cent fewer moving (wearing) parts than com- 
parable engines of equal horsepower . . . more power 
in less floor space . . . light in weight, virtually vibration- 
free, usually eliminating the need for complicated and 
expensive foundations . turbocharged, if desired, for a 
50 per cent increase in power . . . easily modified as a 
dual fuel or high compression spark ignition unit with 
both types burning natural gas, commercial propane, 
other gaseous fucls—even sewer gas—without loss of 
horsepower or economy! 

Here, indeed, is the taxpayer's friend, built by the 
pioneers of diesel building in America. No other manu- 
facturer builds so great a variety of diesel engines for 
all services and purposes (for fireboats, too), from one- 
cylinder and five hp to 12-cylinder, 4200 hp...and match- 
ing pumps, generators, alternators and generator sets. 

Get the facts . . . drop a line today to: Fairbanks, 
Morse & Co., Beloit, Wisconsin. 


Fairbanks, Morse 


DIESEL DIVISION 





RADIOACTIVITY in Water Supplies 


HE HOME water softener is be- 

coming a high priority home ap- 
pliance in this atomic age because it 
also has the virtue of removing 85 
to 90 percent of radioactive impur- 
ities from the water it conditions 
Permutit report that, in 
suspect areas, new customers feel 
that if they can enjoy the benefits 
of softened water in their homes 
and protect their families against 
possibilities of radium poisoning as 
well, the residential water condi- 


dealers 


tioner is something to think twice 
about. Another consideration is the 
capacity of the softener to repurify 
water in case of nuclear sneak 
attack or 
reservoirs 

Recent 
atomic water pollution in the Pitts- 
burgh-Wheeling sector of the Ohio 
River, involving a nuclear power 
plant upstream caused a boom in 
While water 


itself never becomes radioactive, it 


possible sabotaging of 


inconclusive charges of 


water softener sales 


HOLDS the meter for you! 


Save time 


. . « Save trouble . 


. . Save gaskets, by 


putting the FORD SADDLE NUT at inlet, or both ends 


of every meter installation. 


The patented Ford Saddle Nut has a supporting lip ex- 
tending about half way around the meter nut, so that it 
supports the weight of the meter, lines up the threads 
of the nut with the meter spud, and provides a place to 
hold the gasket before the nut is screwed onto the meter. 


The Ford Saddle Nut is available on all Coppersetters 
and Resetters at no additional cost. 


Send for Complete Information. 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash. Indians 


is the dissclved minerals and sus- 
pended which may be 
radioactive, and water conditioners 


exchange 


impurities 
containing suitable ion 
resins remove virtually all of the 
radioactive from the 
household water supply 


The Atomic Energy Commission 


does its best to monitor and control 


impurities 


all possible danger spots, and issues 


warnings where the _ radioactive 


count appears to be excessive. A 
‘ause of contention on the part of 
some, however, is the fact that ac- 
tive elements tend to remain and 
build up in the human system ove: 
a long period of years, and to con- 
centrate in certain parts of the body 
Some argue that even microscopk 
supplies may 


amounts in water 


eventually prove injurious or even 
lethal, since one part in 250 trillion 
s considered to be above the safe 
mum. The question at issue is, 


uch is too much 


Atomic power plants are required 
dispose of the highly active fuel 
furnaces 


idues from their nuclea 


shielded containers which are 
1 in old mine shafts, or 


However 


small amounts 


dump- 
at sea 
ossible ror 
cidental contamination to 
to adjacent waters in 
water, from the dust of 
from othe 
rged by a 
There are 15 large 


plants now in existence 


power 
inder 
onstruction, and another 13 in the 
planning stage. These will be lo- 

in 18 different states from 
oast to coast. In addition there are 
more than 50 smaller reactors now 
being operated by universities, re- 
search organizations or government 
Nuclear power is stil] tn 
future expansion 


agencies 
its infancy and 
will require additional methods of 
control. Repurification of 
supplies, both for home and indus- 
try, may constitute a major industry 


water 


in itself 

Actually, nuclear reactors are so 
carefully watched by AEC that the: 
are the concern 
Fall-out and 
radio-active minerals create more 
danger. The amount of atomic dust 
in the atmosphere and stratosphere 
has been increasing as a result of 
countries 


least cause for 


natural deposits of 


the growing number of 
conducting tests of nuclear bombs 
and weapons. This is dispersed al! 


over the globe falling in rain or 
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settling to the ground as dust, where 
it may be washed into water sup- 
plies. The U.S. Naval Research Lab- 
oratory reported that the concen- 
tration of radioactivity in the air at 
points in the US. increased 300 
percent after the series of tests con- 
ducted by Russia 
There are many parts of the 
country in which the water seeps 
through natural deposits of radio- 
active elements and salts, contam- 
inating it before it ends up in a 
water system. According to the 
Atomic Energy Commission. 600,000 
esidents of northern Illinois are 
! inking water above the danger 
mark. The same is true in parts of 
Wisconsin and Indiana, and many 
other sections of the country 
The New York State Department 
of Health recently completed a sur- 
vey of the entire state, except for 
New York City, including a study 
two million births, and found a 
relation between the incidence 
ongenital malformations and the 
mount of radioactivity in the pot- 
ble water supplies of various areas 
Increasing sales of home water 
ifteners, resulting from their abil- 
to eliminate radioactive impur- 
are not considered a tempor- 
trend. There are many places 
here household water conditioning 
a vital requirement, and there 
will be more. There are stil] 25,000,- 
000 home owners who need and can 
afford conditioned water 
Because of new designs and ra- 
pidly increasing sales in this cat- 
egory, the development of a new 
home fluoridation unit for the pre- 
vention of tooth decay, and other 
oduct diversifications, Permutit 
has created a separate new corpor- 
ation to be known as Permutit 
Water Conditioning In 


Awards for Sanitation Programs 


Awards for outstanding sanitation 
programs, the Samuel J. Crumbine 
awards, have been made to two local 
health departments. For the Marion 
County, Indiana, division of public 
health, recognition was based on a 
program of eating and drinking 
sanitation. Dr. Henry G. Nester is 
health officer, Alfred L. Klatte is 
director of environmental sanitation 
and Siegel Osborn is supervisor of 
the food section. The award to the 
San Bernardino Co., Calif., health 
department reflected a wide cover- 
age of categories affecting health 
Dr. M. E. Cosand is health officer 
and Richard E. Elliott director of 


sanitation services 
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ind Proved by State 


sliding or screw type 
cast iron valve boxes 
for covering 4° thru 10” 
valves for water or gas. 
Rugged construction 
for lifetime service. 
5%" shaft. Extensions 
Qs required 


valve boxes supplied 
with seporate bases 
are available in sliding 
or screw type. Made 
with 5%" and 7” shofts 
with extensions as re- 
quired. Complete line 
of service and road- 
way boxes. “ 


Gonrral Sales Offices ANNISTON, 


We terse inquee te Ou Neerew Sele Offae 
122 South Michigon Ave., Chicage 3, Illinois. 
350 Fifth Ave, New York 1, NY. 
950 Dirks Building, Kansas City, Missouri 
18505 W. Eight Mile Rd., Detroit 41, Michi 
5335 Southern Ave., South Gate, Calif. 


City and Private Industry 


FORNEY 


JOB-SITE CONCRETE 
TESTER FT 20-E 


* CONFORMS TO 
ASTM STANDARDS 

* OPERATES ELECTRICALLY 
OR MANUALLY 


* PERMANENTLY MOUNTED 
ELECTRIC PUMP 

* 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, 
BEAMS, CUBES, BRICK AND 
DRAIN TILES 


FORNEY’S, INC. 


t 





Off-Street Parking Garages 
for New York City 


PROGRAM to provide nearly 

10,000 off-street parking spaces 
in midtown Manhattan has been re- 
commended by T. T. Wiley, Traffic 
Commissioner, following a study by 
Charles E. DeLeuw, Consulting En- 
ineer. These are to be provided in 15 
new facilities, all within 1,000 feet of 
major stores and offices in the mid- 
town area—between 22nd and 59th 
Streets and 2nd and 8th Avenues. Of 


these facilities, 14 are to be self- 
parking garages and one will be a 
mechanical garage. The program is 
part of a 10-year master plan an- 
nounced in 1955 

In his report, Commissioner Wiley 
pointed out that the closing of large 
retail stores in midtown Manhattan 
had, in the past ten years, resulted 
in the loss of 30,000 retail jobs, Sur- 
showed that suburban 


vey studies 


WEST VIEW, PA. chose « STEEL TANK 


An entire hilltop was 
removed to make 
room for this 5,000,000 
gallon steel reservoir 
built for the Municipal 
Authority of the Bor- 
ough of West View, 
Pa. A striking exam- 
ple of special architec- 
tural detailing and ex- 
acting craftsmanship 
combined to provide 
visual appeal in this 
high-value residential 
district. Decorative 
pilasters and a two- 
tone blue color scheme 
complete a most un- 
usual and applauded 
neighborhood feature. 


— 


Designed by William 


Murdoch, Consulting «+ - the only type of water storage 


Engineer, Pittsburgh, 
Pa. 


Srrenotn 
Ticutness 
Evasricity 
Economy 


Lonc LIFE 


tank built to AWWA standards! 


... these are inherent qual- 
ities of welded steel construc- 
tion. Compare steel tanks with 
other types... you'll see why 
“steel tanks store water best.” 
You can always specify steel 
tanks with confidence. 


For your copy of the lates? steel tank brochure, write — 


STEEL PLATE FABRICATORS ASSOCIATION 


105 West Madison Street « 


Chicago 2, Mlinois 


decreased 57 
shopping 
While 


shop- 


have 
since suburban 
centers have been opened 
85 percent of midtown 
pers reported at least one shopping 
trip three months, only 30 
percent of the shoppers 
showed a comparable frequency in 
trips to midtown 


shopper trips 


percent 


every 
suburban 


It is not the purpose of the mid- 
all 
shoppers in outlying centers to re- 
turn to the New York midtown 
stores. Provision of additional park- 


town parking program to entice 


ing space alone could never achieve 
this end. Yet 
trend to the suburbs could have se- 


failure to combat this 
rious effects on the economy of mid- 
Manhattan and on job opportunities 
provided, if nothing were done to 
maintain retail patronage for thes« 
stores 

In 1955 the New York Metropoli- 
tan area had a population of 15,225,- 
000. There are approximately 26,500 
off-street parking spaces in the mid- 
Manhattan 
about the same number as provided 
by the Cine 
which serves a metropolitan 
al population of only 1,000,000 per- 
More one-third of the 
available 


Ne rw 


cannot be considered perman- 


town area at present 


downtown area, 
region- 
sons, than 
p! esently 
York 


Some are 


Spac €Aa 


ent on sites for which new 


planned many 


they are 


buildings are 


ineconomical because 
designed for large. late-model! cars 

Since the end of World War Il 
more than 30,000,000 square feet of 
office has 
ucted in the 
This continuing trans- 
ifactur- 


new space been planned 


const! central busi- 


SS distr ict 


ion from industry and man 


ng to commerce and business can 
be expec ted to generat a great 


short-time, off 
the 


many of which will b 


number of peak - 


hour t central business 


rips to 
listrict 
by automobile. In the mea 


curb parking facilities have 
drastically reduced to meet demands 
traffic, and furthe: 

the 


spaces are probable 


of moving 
existing <. 
Parking m 


are operating close to the saturation 


ductions below 


point while overtime parking is re- 
ducing availability of metered curb 
spaces where 35 percent of the cars 
preempt 67 percent of the parking 
time 

At off-street 
many of which are temporary, 
parker 


existing facilities, 
rate 
schedules favor the all-day 
contributes to street 
peak At the 
newly proposed facilities, rates will 
favor the short-time parker who is 
more likely to be a shopper who will 


who usually 


congestion at hours 


enter and leave the area outside the 
peak traffic hours 
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From the study, it was found that: 

One out of every four persons 
shopping in Midtown comes by 
automobile, a substantial number of 
drivers, considering the present un- 
favorable parking conditions. 

Shoppers questioned cited the 
large selection of goods at mid-Man- 
hattan stores as the most important 
advantage of coming to the city. 
Other major factors listed are the 
opportunity to combine several er- 
better values, 
proximity of stores and convenience 
of public transportation 

Nearly 50 percent of these shop- 
pers rated availability of convenient 
parking as the most important factor 
that would encourage more frequent 
shopping trips to the midtown area 

Two-thirds of all shoppers ques- 
tioned said they would use munici- 
pal self-parking garages having a 
25 cents an hour rate. Existing gar- 
ages average 95 cents for one hour 
or less; $1.28 for two hours and $2.31 
for all-day parking. Lots have slight- 
ly lower charges. Where cars are 
parked by attendants, the cost for 
labor for each car parked is about 
the same, regardless of the length of 
stay. This results in a high rate for 


rands in one trip, 


short-time parkers 

About 84 percent of midtown 
shoppers using automobiles and 60 
percent of those using other trans- 
portation stated they would definite- 
ly utilize these facilities. All indica- 
tions by these shopper attitude stud- 
ies showed high acceptance 

In New York City, the number of 
doubled 


The ratio of population 


register ed vehicles has 
since 1946 
to vehicles registered has at the 
same time decreased from 11.7 to 
6.0. Moreover, in 


population 


suburban areas 


where growth 
has occurred, there are currently 
less than half as many persons per 
automobile as there are in New 
York City. It is evident that automo- 
biles are playing, and will continue 
to play, an increasingly important 
role in the life of the metropolitan 
region and the city 

In 1956 519,000 
vehicle-trips per day were made to 
Manhattan south of 61st Street. This 
was an increase of about 36 percent 
over 1948. The traffic flow represen- 
ted by the movement of this number 
of vehicles, according to the Mid- 
town Manhattan Parking Study, 
would not be greatly affected by the 
addition of 10,000 parking spaces in 
the same area, especially since the 


greatest 


approximately 


garages are intended to serve pri- 
marily the types of trips made pre- 
dominantly in mid-day. About 3,000 
autos would leave the garages in the 
rush hour 
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E-M Ampli-Speed Drives provide Odessa, Texas Municipal Sewage Plant with adjustable 
pumping rote of 1 to 5.4 MGD. Pumps are held to =2% of manually selected speeds. 


Make two pumps 
do the work of three! 


Here’s how Odessa, Texas did just that with 
adjustable speed E-M Ampli-Speed Drives 


PROBLEM: Odessa, Texas wanted 
to increase sewage facilities to 
treat sewage effluent as a source 
of industrial water for chemical 
and rubber plants. 


OBJECTIVE: They needed a new, 
efficient sewage pumping station 
at minimum cost, with provision 
for future capacity. 
SOLUTION: Odessa officials called 
in Parkhill, Smith & Cooper, con- 
sulting engineers of Lubbock, 
Texas. P. S. & C. suggested two 
alternatives: 1. Build a plant with 
three pumps, including one for 
peaking and standby; or 2. Install 
two pumps with E-M Ampli-Speed 
Drives. 

Parkhill, Smith & Cooper fa- 
vored the 2-pump plan for these 
reasons: 


Minimum Capital investment. The 
three-pump plan would tie up a 
considerable amount of capital in 
an extra pump, motor and control 
without adding appreciably to the 





volume of sewage pumped. 

100% Peak Standby Capacity. Two 
pumps with E-M Ampli-Speeds 
could handle present demand effi- 
ciently, yet still have enough 
reserve capacity for 100% peak 
standby. 


Low Cost Expansion. Later another 
pump could be added to double 
the station capacity and still al- 
low 100% peak standby. And as 
a further saving, the building 
would not have to be enlarged to 
accommodate this third pump. 


RESULT: Odessa took the advice of 
its consulting engineers and is now 
enjoying efficient, low cost pump- 
ing. 

As your pumping requirements 
grow, you too will want the econ- 
omy and versatility that E-M 
Ampli-Speed Drives give you. 
Write the factory today for de- 
scriptive Ampli-Speed Bulletin 
No. 243, and call your nearby 
E-M Sales Engineer for details. 


ELECTRIC MACHINERY 
MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 
Specialists in making drives do EXACTLY WHAT YOU WANT THEM TO 


ane 104. om 


179 





© Consult a Western 
| Waterproofing Engineer 


The most modern techniques of 
stopping water damage are used 
daily by Western W aterproofing 
Western relies on tried-and-proved 
methods and sound engineering 
principles — not patented materials 
alone —to solve waterproofing prob 
lems. All work done under contract 
fully insured and guaranteed 
Consult Western about specifications 
for preventive maintenance and 
building restoration, about spect il 
methods and materials, including 


@ RESTOCRETE METHOD of protecting arc! 


tectural concrete 


@ DILATO METHOD of sealing exter 


somry motar jomts 


2 1RONITE METHOD of withstanding 


surface hydrostatic pressures 


@ PARGE COAT METHOD for abo 


water protection and plaster bond 


@ WET AGGREGATE METHOD for cleaning 


TUCKPOINTING + BUILDING CLEANING 
CONCRETE RESTORATION 
SUB-SURFACE WATER PROTECTION 


(No materials for sak 


Y WESTER 
,_ ATERPROOFING CO. 


A Miss ‘ And its Affiliate 
RESTORATION COMPANY 
3 Syndicote 7 1 Bidg © Sb ov oe 


NATIONWIDE SERVICE 


A basic design has been developed 
for a standard garage and this has 
been adapted to 12 sites. This pro- 
vides for one-way traffic movement 
there are no columns in the parking 
area; movement within each could 
be reversed if the present one-way 
street pattern were changed; and 
entirely self- 
parking. Each has two subsurface 
parking levels, a street-level floo: 
and six levels above ground 

About $57 million will be required 
for construction, After the third yea 
of operation, when construction will 


these garages are 


have been substantially completed, 
gross revenue is estimated at $56 
million and operating expense at 
$1.577 million. Based on 30-year 4 
percent general obligation bonds 
annual surplus is expected to b 
$726,000 


Alhambra Converts 


Bomb Trailer to 
Wire Reel Carrier 


HE SIGNAL crew of the traffi 

division of the Engineering and 
Street Department of Alhambra 
Calif., had long been in need of a 
more expeditious method of han- 
dling traffic signal wire. It was sug- 
gested by City Engineer R. G. Bez- 
zant and Traffic Signal Foreman 
Charles Brackin that one of the 


rom sur- 


bomb trailers available 


@ TRAFFIC signal wire reels are han- 
died easily by this unit thet was con- 
verted from surplus bomb trailer. 


government property could be 
dified to meet this use. After in- 
ting these trailers and finding 
m usable and ade quate negotia- 
ns were made by Civil Defense 
rector Leo Wayland for the acqui- 
m ol a trae 
Alteration of the bomb trailer to 


' 


wire reel carrier was taken over 


by Shop Ss iperintende nt William 
Ebersole 


After an investment ol 
ipproximately $200, the trailer was 
iultered as shown in the accompany- 
ng phetograph to handle the traffi 
ignal wire reels 
This equipment has ¢£ eatliy exX- 
ited installation of traffic signal 


The reel carrie Ls designed to 


ymmodate different sizes of reels 


will handle 24 reels of traffi 


detense emergency, this 
arrier co ild be used to 
ommunications and power! lines 


rate to re pla ‘ inoperable 





Lengthy Water Meter for Chicago 


SPARLING meter, wit! 

umn more than 80 ft 
part of the equipment installed 
a program to increase the capacity 
of the Chicago municipal water fil- 
tration system from 320 to 480 mgd 
The maximum output will be 800 
mgd. The propeller for the meter is 
located 74 feet below water level 
and is aimed into a downward flow 
It is attached to the meter by an 
80-{t. drop shaft of wrought-iron 
pipe six inches in diameter. The 
propeller is 36 inches in diamete 
and its six blades are fabricated 
from aluminum. The installation is 
equipped with a Sparling indicator- 
totalizer-recorder which is mounted 
at the surface. 


@ SPARLING meter being readied for 
shipment to Chicago water system. Sec- 
tional column is over 80 ft. long 
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Parrener eas Low-cost moter provides essential 
flow data for operation of 
sewage treatment plants 


__—® _~INDICATES FLOW— Rate of flow and head are indicated by 
pointer and scale. 


INDICATES PEAK FLOW— Sliding red index on scale indi- 
cates peak flow. 


TOTALIZES VOLUME — Counter totalizer registers total flow. 








Mechanically operated meter provides essential data in measurement of sewage, 
industrial wastes, irrigation woter or other liquids flowing in open channels 
Stondord meter gives direct flow reading in cu. ft./sec. and totalizes volume in 
cu. ft. Readings ore easily converted to other units of measurement 

The instrument is designed for use with Parshall flumes and vorious weirs 
It is entirely mechanically operated, will function without attention for eight-day 
intervals, ond is easy to install on table, shelf or wall. If o graphic record is 
desired, the meter con be used with a Stevens Type F Recorder. Write for 
Stevens Hydrologic instrument Short Form Catalog No. 23, ond for Bulletin 28 
which describes the Model 60M meter in detail 
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‘) Q () PUBLIC WORKS CONGRESS & EQUIPMENT SHOW 


New York, N. Y. «© August 14-17 


Register Early — Win a Car! 


Those who pre-register will Pre-Registration: How It Works 


receive the following FREE: Pre-registration will help you and us. In addition to the 
¥ many gifts which you will receive, it will also allow 
| A l. 0 pongo you more free time to visit exhibits and renew ac- 
e 4 tail value $1.00 eas quaintances, It will enable the Local Committee to 
f th pty the en y plan the events better—to make the 1960 Congress 
. ° ; a smooothly functioning affair for your increased en- 
. A personalized portfolio joyment. 
sid Se dened pone Ra Registration fees are as follows: 
portfolio will be given to Members $15.00 
the ladies) — retail value Non-Members 20.00 
$3.00. Courtesy of the Ladies 10.00 
' h 
New York-New Jersey Metropolitan Chapter Participation in the special prize drawing for the 


3. Free participation in a drawing for a 1960 automobile is limited to members of the APWA. Only 
automobile (approximate price $3,500). those members who pay ther $15.00 fee in advance 
Only members who pre-register will be and pre-register on the form provided are eligible for 
eligible. The car will be delivered to the the special (car) drawing. 
winner's home town. For full details, a pre-registration form, and a hotel 

reservation form write: 


=> 
a — American Public Works Association 


S L 1313 East 60th Street, Chicago 37, Ill. 
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INDUSTRIAL 


WASTE . 
DIGEST 




















Prepared by CLAYTON H. BILLINGS, Associate Editor 


Aerated Waste 
Treatment Lagoons 

By the installation of diffused air 
or mechanical means of aeration of 
waste disposal lagoons, it is possible 
to overcome some of the disad- 
vantages of the lagoon disposal 
method, the potential odor problem 
and the large area requirements 
Aerobic oxidation of organic matter 
in lagoons is analogous to the nat- 
ural purification of streams. There- 
fore, aerobic conditions prevail as 
long as the rate of oxidation does 
not exceed the rate of aeration. The 
surface reaeration equations devel- 
oped by O’Connor and Dobbins were 
employed in an example of a design 
problem to determine the size of a 
lagoon and the nature of the aera- 
tion system required to effect a pre- 
scribed BOD reduction in an indus- 
trial waste. Laboratory studies pro- 
vided data on oxidation rates and 
surface and diffused aeration char- 
acteristics were established from 
field studies. The investigation was 
based on canning and pulp and paper 
mill wastes. The authors point out 
that the coefficient of surface aera- 
tion in an aerated lagoon is related 
to the average velocity gradient at 
the water surface and the coefficient 
of diffused aeration is affected by 
the nature of the diffusion device, 
air flow and lagoon depth. 

In a discussion of the paper, Har- 
old E. Orford suggests that the use 
of design criteria based on theoreti- 
cal considerations of aeration should 
involve the effect of benthol oxida- 
tion. Solids which settle to the bot- 
tom of a lagoon exert a demand 
which may be intermediary between 
aerobic and anaerobic and which 
should be of significance in aerated 
lagoons because of the solids accu- 
mulation occurring. The benthol 
oxygen demand was calculated for 
the example and it was found to in- 
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crease the air requirements of the 
design by 54 percent. It was ex- 
plained by Orford that the agree- 
ment between theoretical calcula- 
tions and field results achieved by 
Eckenfelder and O'Connor might 
have been due to the possibility of 
their using new field lagoons in 
which no bottom sludge had accu- 
mulated 

“Treatment of Organic Wastes in 
Aerated Lagoons.” By D. J. O’Con- 
nor and W. W. Eckenfelder, Jr., 
Manhattan College and “Discus- 
sion” by H. E. Orford, Rutgers U 
Journal Water Pollution 
Federation, April, 1960 


Control 


Phenolic 
Wastes 

Bench scale and pilot plant studies 
were performed on biological oxida- 
tion of phenol wastes originating at 
Tinker Air Force Base to evaluate 
treatment by trickling filters and the 


activated sludge process. In the 


bench scale studies two types of 


apparatus were developed for ac- 
climatizing sewage slimes to phenol 
These consisted of a rotating drum 
constructed of frosted glass and the 
other an aeration chamber impro- 


vised Imhoff cone. The 
slime growth on the rotating drum 


from an 


was shown, by measuring the radio- 
uptake, to behave as 
The 


method of operation was on a batch 


phosphorous 
the slime on a trickling filter 


basis using sewage, phenolic waste 
and nutrient. It was shown that con- 
loadings of 1,000 


phenol on the drum and 


Stant continuous 
mg/L of 
2,000 mg L in the 
could be handled satisfactorily. The 


studies were then made on a pilot 


acration cones 


plant scale using a trickling filter, a 
rotating drum and an aeration tank 
Equalization of flow, neutralization 
breaking 

Both 


investigations 


and emulsion preceded 


biological treatment labora- 


tory and pilot plant 


indicated that phenol can be oxi- 
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@ TYPICAL vertical velocity profiles in lagoons with air flow of 0.4 CFM / 1,000 gals. 
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CONVEYORS FOR LIME VERTICAL BACK-CLEANED SCREEN 


Specity dependability with JEFFREY equipment 


HOWN here are some of the many types of 
S equipment produced by Jeffrey for sewage 
treatment plants. Jeffrey offers dependability — 
proved by years of experience in large and small 
plants. Jeffrey engineers can help you in applica- 
tion of this equipment for efficient results. For 


complete information, write The Jeffrey Manu- 
facturing Company, 947 North Fourth Street, 
Columbus 16, Ohio. 


ONT -T 


DIFFERENTIAL CONTROL with visual 
“loss-of-head"’ gage for automatic CONVEYING + PROCESSING + MINING EQUIPMENT... 


sewage screen operation TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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dized successfully in concentrations 
as high as 7,500 mg/L. The rotating 
drum plant was best for high pheno] 
concentrations. Trickling filters were 
satisfactory for sewage and phenol 
mixtures if the content of the latter 
is kept below 100 mg/L. Activated 
sludge treatment following NRC 
standards was very successful for 
phenol concentrations up to 500 
mg/L or BOD up to 1,000 mg/L. 
“Phenolic Wastes from Aircraft 
Maintenance.” By G. W. Reid, Rob- 
ert Daigh and R. L. Wortman, re- 
spectively Professor of Civil Engi- 
neering, Univ. of Oklahoma; Sani- 
tary Engineer, Hq. AMC; and Grad- 


uate Student, Univ. of Oklahoma 
Journal Water Pollution Control 
Federation, April, 1960. 


New High in State- 
City-Industry Cooperation 
Under the urging of Maryland 
water pollution control officials, the 
West Virginia Pulp and Paper Co 
at Westenport, Md., commenced in 
1956 to plan construction of a waste 
treatment plant. As plans developed, 
the municipalities of Luke and 
Westenport, Md., and Piedmont 
W. Va., that the 


ment plant also acceyt their munici- 


requested treat- 


pai wastes. To permit such an a1 


rangement, the Maryland General 
Assembly broadened the power of 
the Upper Potomac River Commis- 
sion to cooperate with the industry 
and city to undertake the project 
The Commission $4-million 
in bonds to finance the building of a 
21-mgd activated sludge plant and 
The cities were offered two 
alternatives in participating in the 
effort. They either 1) 
struct and finance necessary 
trunk with the 
wastes treated without cost to them 


issued 


sewel 
could con- 
inter- 
| 
ceptor and ines 
or 2) they could share the costs of 


financing and operating the treat- 


ment plant and necessary transpor- 
Commis- 


tation facilities, with the 


work and ob- 


sion performing the 
taining reimbursement from the va- 
rious participants in proportion to 
flow volumes. Westenport chose the 
second Luke the 


Piedmont will make its deci- 


alternative and 
first 
after studies are 


sion engineering 


completed and legal problems in- 
ved in interstate 


The 


. . 
clarifier 


cooperation are 


solved industry constructed a 


through its own 


resources to treat paper mill wastes 


primary 


It is arranged to discharge efluent 
through the trunk sewer t 
Commission plant when and if « 

mill 


plete treatment of the paper 


~ 
wastes is deemed necessary The 
uUIp mill wastes are Pp ped directly 


' ' 
to the activated bu pliant 


Commission. At the 


reent of the 


pwned by the 
Commission plant 95 pe 


flow will be industrial and 5 per- 


; ; ent municipal he ym binex 
As the Twig is Bent ape wm py oy Spm 
vended solids, 290 ppm. A unique 
‘ ‘ 


To understand and he products and sé the plant the use of 


34-vear-old industry, you need to know something of 


appreciate t 


. 
" 
) 
I 


rour rbi aerators which involve a 


ymbination of diffused and me- 


hacks 


ident in 


Industrial growth and success do not just happen b 
As the tw 


this is the first of a series « institutional 


American competitive free-enterprise system is bent, the hanical air 
tree's inclined.” Therefore 
advertisements to illustrate how many years ago the M & H twig wa P 


M&H 


lispersion 

Largest Activated Sludge Plant 
or Pulp and Paper Wastes Will 
Treat Sewage from Three Towns.” 
Wastes Engineering, April, 1960 


bent to produce today’s thriving industrial “tree” known as the 
Valve and Fittings Company 

To begin with, M & H is an example of how civi 
Anniston Chamber of Commerce and a 


men in 1925 raised money by public subs« ription to 


spirit pays off 


group of Anniston business 


Meteorology and 

Air Pollution 
The present 

neteorology of air pollution are 


buy used equipment to manufacture valves and fit- 
tings. The M & H plant was built and started pro 
duction in 1926 
Company gave little indication that within 25 years 
M & H would be one of the leading industries in its 
field 
How 
history occurred 
to water works engineers and public officials is 
the background in which M & H product-integrity 
is deeply rooted. 


In the following 5 years, the new ‘ 
studying the 


neasurement inderstanding and 
when and why these highlights of M & H ; pr Through 
may be a matter of interest today tion of industrial 
can be minimized 


ediction proper sele - 


' 
sites, local con- 
tamination 
' 
meteoroiogK al detection 


offe nding 


and through forecast- 


through 

neasures, industries can 
be ur overed 
ng. pollutants theoretically can be 
cone 


withheld until conditions are 


M:seH VALVE iusive te 


Meteorological study has so 
AND FITTINGS COMPANY leteorological study h 


ALABAMA 


discharge 


far suc- 


atmospneri 


con- 


ceeded in identifying weather 


ditions responsible for large scale 
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NOW... 


cut new filtration 
plant costs 45% 


increase 
clear water 
capacity 


ee 


Specify Celite diatomite filtration 


You can now double the potable water capacity 
available to your growing community and cut the 
installation cost of new filtration nearly in half. How? 
Specify diatomite filtration. You'll reduce land and 
construction costs because diatomite systems need 
only '4 the housing space of equivalent-capacity sand 
plants. In fact diatomite systems are so compact, they 
can sometimes be added to existing plants. 

If you're considering water filtration for the first 
time, it makes good financial sense to go Celite* 
diatomite all the way. An actual test installation by 
Johns-Manville has proved that a diatomite filter 
station can be installed for 45% less than a sand filter 
station of equal capacity. 


*Celtte te Johne Manville s registered trade mart for its dis’ 


What's more, Celite will usually give better water 
clarity under comparable conditions. Turbidity is far 
lower. More suspended solids, including all floc, 
amocbae and algae, are removed. And a Celite dia- 
tomite system is easily operated and maintained by 
regular municipal water personnel. 

Mined from the world’s purest commercially avail- 
able deposit, Celite is carefully processed for complete 
uniformity. Call your nearby Celite engineer for com- 
plete information on Celite’s wide range of grades; he 
will gladly assist with your particular problems. And 
write today for FREE informative reprint.t Johns- 
Manville, Box 14, New York 16, New York. In Canada, 
Port Credit, Ontario. 


silica products 


TComperison Studies of Distemite end Rand Filtration by G R Bell, Journal American 
. 


Water Work 


JOoHNS-MANVILLE JM 
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DEWATER SEWAGE 


& INDUSTRIAL SLUDGE 


Without 








LOW FIRST COST 
LOW OPERATING 
COST 


























AUTOMATIC AND 
CONTINUOUS 
OPERATION 








Te dewater sewage and industrial sludge without use of chemicals 
specify the “Roto-Plug" Sludge Concentrator. 


its use saves the cost of chemicals, chemical handling, storage space. 
No need for those expensive, hazardous, and hard-to-handle chemicals. 
And the electrical drives on a “Roto-Plug” that produces 1000 Ibs. per 
hour of sewage solids total only 1% h.p. 

For Full details of the “Roto-Plug’’ write for Technical Bulletin 
RP 100. Also write for 24-page Sludge Furnace Bulletin #238. 


NICHOLS ENGINEERING & RESEARCH CORP. 


80 Pine Street, New York 5, New York 
3513 N. Hovey St., Indianapolis 18, ind. © 405 Montgomery St., Son Francisco, Calif 
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air pollution episodes. There are 
three weather factors which favor 
the occurrence of the latte: 1) 
Small dilution due to light winds 
and a low altitude thermal inversion 
which inhibits upward mixing, 2) 
the absence of rain scavenging and 
3) the persistence of this weather 
for several days, permitting pol- 
lutants to accumulate. In 1957, an 
experimental program was estab- 
lished to associate predictions of 
stagnant warm high pressure sys- 
tems with measurements of 
pollutant concentrations. Techniques 
developed under the program were 
applied to the eastern United States 
during September 1 through No- 
vember 15, 1958. It demonstrated the 
feasibility of using forecasts of large- 
scale weather patterns in delineat- 
ing periods of high air pollution 


potential. A study of atmospheric 


radon concentration appears to of- 
fer some assistance in determining 
conditions under which vertical mix- 
ing becomes weak 

“Meteorological Aspects of Large 
Scale Ajr Pollution.” By Lester 
Machta, Office of Meteorological Re- 
search, U. S. Weather Bureau. Pub- 
lic Hea'th Reports, April, 1960 


Identifying 
Organic Acids 

While organic acids seldom cause 
tastes and odors in water, their 
concentrations may be indicative of 
the presence of neutral and basic 
organics. The use of column and 
paper chromatography for separat- 
ing and identifying organic acids in 
water appears to have potential val- 
xe. An alkaline evaporation of the 
sample, followed by an ether ex- 
traction of the acidified aqueous 
residue, is used to prepare the sam- 
ple for the separation of individual 
acids or groups of acids by using col- 
lumn partition chromatography. The 
organic acids recovered from water 
samples from the Ohio and Missis- 
sippi Rivers in 1958 ranged from 
1,000 to 2,400 p.p.b., 33 to 62 percent 
of which was attributed to non- 
volatile components. Comparison of 
these data with the results of car- 
bon filter sampling for total extract- 
ables indicate the relatively high 
concentration of organic acids in 
streams. No attempt was made to 
evaluate the significance of the data 
as to water potability or toxicity 

“Chromatographic Separation and 
Identification of Organic Acids—Ap- 
plication to Detection of Organic 
Acids in River Waters.” By H. F 
Mueller, T. E. Larson and M. Fer- 
retti, Illinois State Water Survey. 
Analytical Chemistry, May, 1960 
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Composting 
Wood Wastes 


The main detrimental factor as- 
sociated with the use of wood prod- 
ucts as soil conditioners is the tem- 
porary tie-up of nitrogen from the 
soil. The degree with which this oc- 
curs is related to the decomposition 
rate of the wood, the least resistant 
species causing the highest initial 
nitrogen drain. In this respect 
Western hemlock sawdust is the 
most resistant and red alder the 
least of five species mentioned. Also 
influencing the rate of decomposi- 
tion is the size of the organic par- 
ticle; wood chips are more resistant 
than sawdust particles. While the 
nitrogen deficiency can be compen- 
sated for by the use of fertilizers, 
the chief value of woody materials 
in compost is their influence on 
physical properties of the soil. Or- 
ganic additives which can be com- 
posted with wood include sewage 
sludge in the ratio of 1:1 to 1:2, 
sludge to wood. Of the wood prod- 
ucts available as waste for com- 
posting the most desirable are chips, 
shavings and sawdust. Coarse chips 
and very fine sawdust are not well 
suited. Bark and pole peelings are 
all right, if broken down in size 

“Composting Wood Wastes with 
Other Organic Materials.” By Stan- 
ley P. Gessel, University of Wash- 
ington. Compost Science, Spring, 
1960 


Other Articles 

‘Treatment Problems Caused by 
Cucumber Canning Wastes.” By Floyd 
L. Kimball. A plant designed to treat 
domestic waste plus pickle canning 
wastes turned anaerobic probably from 
an unanticipated seasonal overload 
from the canning industry. Journal 
Water Pollution Control Federation, 
April, 1960 

“Using Organic Wastes in Agricul- 
ture.” By S. J. Toth, Rutgers Uni- 
versity. The supply of organic indus- 
trial wastes in New Jersey is sufficient 
to dress one-quarter million acres 
with one ton of organic matter per acre 
Compost Science, Spring, 1960 

“Investigation and Treatment of 
Trade EMuents.” By F. G. Broughall, 
R. B. Evans and P. H. Garnet. Methods 
of treating the effluents of a tar oil re- 
finery and chemical works at Oldbury. 
Worcestershire are described. Con- 
tractors Record and Municipal Engi- 
neering, March 23, 1960 


Investigations for Cannery 
Wastes Treatment 
Tentative plans to enlarge the 
existing waste treatment facilities at 
Boise, Idaho, are reported in “Gas,” 
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AURORA CONTROLLED 
PERFORMANCE 


wie VW 


CUR OWE 
=y 


MONO-VANE 


NON-CLOG PUMPS 


CAPACITIES TO 1000 G.P.M. 
HEADS TO 150 FT. 
BALANCED IMPELLER 
HORIZONTAL OR VERTICAL 
RUGGED CONSTRUCTION 
PROVEN DEPENDABILITY 
MINIMIZED WEAR 

FAST INSTALLATION 


ONO-VANE 
— EASY MAINTENANCE 


IMPELLER 


The Mono-Vane impeller is in hydraulic and dynamic balance. It can 
be trimmed to suit various head and capacity requirements and still 
retain proper balance. The AURORA Non-Clog Pump is ideal for 
handling long stringy materials. Smooth, quiet operation is assured 
with the Mono-Vane impeller which is always in dynamic and hy- 
draulic balance—even when trimmed to accommodate various head 
and capacity requirements. Single passage impeller design makes the 
AURORA Non-Clog pump ideal for handling long stringy materials. 
The discharge may be turned to any position to facilitate installation, 
service and maintenance. Clean-out cover is located in casing to 
provide casy service access. 

Typical applications: elevating sewage, pumping sludge, handling 
heavy settleable solids, effluent, and other wastes and industrial 


by-products. 


WRITE FOR BULLETIN 121 MV 
AURORN AURORA PUMP pwision 


RIIMPZ THE NEW YORK AIR BRAKE cone) 
630 LOUCKS STREET + AURORA. ILLINOIS 


OCAL DISTRIGUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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Tex-Vir 


DELTA-JECT LIFT STATION 
AN ADVANCED CONCEPT IN PNEU- 


MATIC EJECTOR STATIONS 


EXCLUSIVE SHELL-WITHIN- 
A-SHELL DESIGN 

Delta-shaped outer shell com- 
pletely encloses the air storage 
tank and sewage receivers of 
this duplex sewage ejector sta- 
tion. This unique design pro- 
vides maximum protection for 
all components — plus casier 
maintenance and modification 
Any component can be removed 
and replaced without removing 
the outer shell 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Brand names of motors, com- 
pressors, controls, and other 
Delta-Ject components are among 
the most dependable in Ameri- 
can industry. You know you 
are getting the best when you 
specify Delta-Ject 


INSTALLATION TESTED 

AND PROVED 

Delta-Ject pneumatic ejector sta- 
tions are setting new standards 
Names of municipal and indus- 
trial users furnished on request 
Let Tex-Vit help with all your 
sewage lift problems. Tex-Vit 
also manufactures Ellipto-Ject, a 
simplex station incorporating 
the same advanced design prin- 
ciples as the Delta-Ject. Other 
Tex-Vit products include pneu- 
matic ejectors and packaged 
pump stations. 


SUPPLY COMPANY 
MANUFACTURING DIVISION 
Dept. P6, Box 117, Mineral Wells, Texas 


a publication of the Boise activated 
sludge plant, A. J. Wahl, Superin- 
tendent. In a study made last sum- 
three methods of treatment 
were tested experimentally on a 
small scale for cannery 
Findings, plus performance of the 
facilities now blanching 
wastes, indicated the use of trickling 
filters and it is proposed to construct 
roughing filters ap- 
to be 


mer, 
wastes 


receiving 


two or more 
proximately 145 ft. in diameter 
used in parallel with the existing 
filter of the diameter; two 
clarifiers; and a 
tank. A pump station enabling recir- 
culation rates of 1:1 and an addi- 


same 


chlorine contact 


tional digester are also proposed 
Treatment of the waste would b« 
accomplished by mixing the indus- 
trial domestic primary 
effluent just prior to introduction to 
the filter. Mixing the two should 
provide both seed material from the 


waste with 


domestic and food from the indus- 
trial wastes. Blancher wastes would 
still be received in the 
sewage as has been the custom dur- 


domesti 


ing the past two seasons 

Volumes of first stage filter efflu- 
ent up to 7.0 mgd would be treated 
on a second stage standard rate 
filter which has shown, in the past 
capabilities of almost 70 percent 
BOD removals and an overall re- 
moval of 90 through thi 
entire plant 
mgd would pass to the new 
and the chlorine contact basin 

This arrangement would give two 
effluents. One would be discharged 
to Mill Creek where natural aera- 
tion would continue to improve its 
quality until taken out for 
tion; the other 
immediately for 


percent 
Flows in excess of 7.0 


clarific rs 


irriga- 
would be rea ly 
irrigation use 

To give an idea as to the volume 
of waste to be treated, the cannery 
waste amounts to an average of 4.52 
mgd for approximately 40 days. This 
BOD 


daily 


contains about 22.000 Ibs. of 
Compared with ths 
Bis lud r 


per day 
average of 15.000 Ibs 
being receiv 


blancher waste) 


through the domesti sy ster 


represents a verv consider 


short-time load to treat 


Encephalitis, Highways 
and Hotels 


Last fall there was an outbreak 
of so-called Eastern Encephalitis 
in New Jersey. During a 10-day 
period at the end of September and 
the beginning of October, toll in- 
come on the Garden State Parkway 
dropped $60,000, or about $6,000 per 
day. During September and Octo- 
ber, Atlantic City hotels suffered an 
estimated $2,000,000 loss in business 
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TRENCH WIDTHS 
FOR PIPE LOADINGS 

With reference to my article en- 
titled, “Structural Design of Clay 
Pipe Sewers,” which appeared in 
Pustic Works for January, 1960, 
and in reference to the comments 
made by Leland L. Sphar, Engineer- 
Manager, Concrete Products As- 
sociation of Washington, Seattle 99, 
Washington, which appeared in 
Letters to the Editor,” Pus. 
Works, April, 1960, the following 
information should be considered 

Mr. Sphar brings out several good 
sewer design points in his letter. I 
especially his pointing 
out the importance of load limita- 
tions indicated by the transition 
width. Trench load tables published 
by all of the clay pipe manufac- 
associations indicate the 
widths by either (1) 
showing it in feet and 


appreciate 


turers’ 
transition 
actually 
hes or (2) by discontinuing the 
load figures at or near the transition 
width 
However 
method of 
sewer pipe loads by applying Mar- 
projecting conduit formula, 
because of the difficulty of 
letermining the settlement ratio for 


onduit. To 


! 
settlement 


I do not hold with the 
determining sanitary 
ston's 
mainly 
a positive projecting 


ompute act urately the 
of the various soil elements and of 
the conduit by modern soil me- 
hanics methods involves extensive 
dificult soil 
and testing and complicated compu- 


tations. All this is seldom, if ever, 


soundings sampling 


lone in designing sewers, as most 


) is are 


or tentative values of the settlement 


, 
inclined to use empirical 


ratio 
unrealistic 
y likely 


to result from the use of such em- 


It seems to me that 


pipe load conditions are ver 


pirical or tentative values 
It is for the above reasons that I 
prefer to determine the loads on 
Sanitary sewers by using the meth- 
ods set forth in my article 
John B. Powers 
W. S. Dickey Clay Mfg. Co 
Texarkana, Texas 
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Recordak announces the new 


RELIANT WY Microfilmer 


Here's the fastest, most versa- 
tile microfilmer ever built! 


Only half the size you'd expect a large- 
volume microfilmer to be! Yet this 
new Recorpak RELIANT 500 Micro- 
work more 


filmer lets you handle more 


ethciently than ever before! 


New performance. |p one minute, 


for ¢x ample it photographs the front 
and back of 
film c 


when 


OO checks indexes the 


ven endorses or cancels cac h 


item optional RECORDAK en- 


dorser ws used. ( Iperation is automat 


Precision controls supervise over-all 


machine performance prevent 





Kodamatic indexing 
mtrols vive vinl up 


100 different 


Cen 


Film units can be inter- 
changed in seconds to handle 
work of various departments 


more efhoently 


@ 
@ 


RecoRDAK endorser 


lets you can- 


low- 
cost accessory 
Name 


cel or endorse items while 


microfilming them 


City 


double feeding . make your opera- 


tor’s job unbelievably trouble-free 


New convenience. ( Iperator simply 
slides out film unit to load film, or to 
substitute unit with different reduction 
ratio (40 to 1, 32 to 1, 24 to 1 This 
also makes it practical for each depart- 
ment to microhilm with its own film 
unit—unitizing their work and reduc- 


ing need for extra microfilmers 


New styling. The Revianr 500 
Microfilmer’s trim good looks comple- 
ment today’s modern ofhces — reflect, 
another the 


RECORDAK in 


in still way, experience 


gained by 
research and 


years of microfilming 


development 


thirty-three 


SRECORDERK 


(Subsidiary of Eastman Kodok Company) 


originator of modern microfilming—now in its 33rd year 
IN CANADA contact Recordak of Canada Lid., Toronto 


MAIL COUPON TODAY 


RECORDAK CORPORATION 
415 Madison 


Send free 4-color folder describing new Recorpax RELIANT 500 Microfilmer 


Avenuc, New York 17, N.Y 





Agency 
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Municipal Power 


Current Limiting Reactors 


BRUCE J. ENNIS 
Principal Engineer, 
Burns & McDonnell Engineering Co., 
Kansas City, Missouri 


URRENT limiting reactors are 
devices which, when inserted in 
series with electric power circuits 
of high capacities, reduce the de- 
structive mechanical forces and the 
thermal damage which might other- 
wise be inflicted on circuit breakers, 
switches, bus supports and other 
apparatus connected in the circuits. 
Through their use, fault currents 
are limited, thus keeping bus volt- 
age drops to the minimum during 
short circuits and contributing to 
the continuity of service on un- 
faulted parts of the system 
By reducing short circuit duty on 
bus supports, switchgear breakers, 
and other equipment, reactors pro- 
vide an economic tool to permit the 
~ontinued use of existing apparatus 
in situations in which the power 
supply capacity must necessarily be 
increased for system load growth, 
and permit the use of lower rated 
(and less expensive) switchgear on 
newly planned installations 
Reactors may be installed indoors 
or outdoors. They may be of the 
open type or totally metal enclosed, 
and of single phase or three phase 
construction. In general practice, 
reactors for service at 34 kv and 
below are of the dry type, air cooled, 
or of the oil immersed type. The 
latter type is used for service above 
34 kv. Dry type reactors consist of 
turns of insulated conductor im- 
bedded in heavy concrete supports 
designed to withstand the compres- 
sive forces that exist during a short 
circuit. Oil immersed reactors are 
enclosed in tanks complete 
with transformer-type radiators, 
cover mounted bushings, and other 
accessories similiar to those fur- 
nished with power transformers 
Dry type reactors are of the air- 
core type, while oil-immersed re- 


steel 


actors may be of either air-core 
or iron-core construction 

In the application of current 
limiting reactors, there are several 
arrangements which may be used to 


0 


provide system protection. Among 
these are the following 

1. Generator reactors are used to 
introduce additional reactance in 
the generator leads and thus reduce 
stresses caused by three phase short 
circuits. By so doing, they give added 
protection to the generator, itself, 
as well as to equipment 
supplied by the generator. Some- 
times a center-tapped duplex type 
of reactor is employed for this ser- 
vice which provides high reactance 
under fault conditions, with low 
reactance during normal operation 
This is accomplished by the direc- 
tion of the windings in the two 
halves of the reactor which produce 
additive fluxes and high reactance 
when fault currents flow from one 
generator bus section to the other, 
but which produce fluxes in opposi- 
currents flow 


system 


tion when normal 
from the generator to the two gen- 
erator bus sections, thus reducing 
the effective reactance between the 
generator and each of the buses 
2. Neutral grounding reactors, in- 
stalled in the neutral leads of gen- 
erators, limit the flow of current 
during line to ground fault condi- 
tions without affecting operations 
during normal conditions. Air-core- 
reactors are better for this service 
due to the absence of higher har- 
monics which might be produced 
in the iron of an iron-core type of 
reactor. In order to limit maximum 
transient voltages in the neutral of 
the generator windings, grounding 
reactors are equipped with special 
shunt resistors which offer high re- 
sistance to normal voltages across 


the reactor, and low 


resistance 
high voltages during fault condi- 
tions 

3. Feeder reactors are generally 
installed in outgoing feeder circuits 
from a high capacity bus. to limit 
fault currents and permit the use 
of lighter duty feeder equipment 
They also 


drop on the 


reduce the stress and 


voltage supply bus 
during short circuits on the feeder 
circuit, and contribute to the selec- 
tivity of the feeder relay protective 
system 

4. Bus tie reactors, inserted be- 
tween two or more sections of 
switchgear buses, are used to local- 


ize troubles occurring on or between 
bus sections, to reduce fault cur- 
rents and mechanical stresses on the 
buses ana associated equipment, 
and to limitfault current contribu- 
tions to a faulted bus from power 
sources on adjacent buses. When a 
switchgear bus system is expanded, 
a new bus section of high capacity 
established to supply ad- 
exceeding 


may be 
without 
existing bus 
rated 


ditional loads, 
the capacity of the 
section, provided a suitably 
bus tie reactor is installed between 
the new and the existing bus sec- 
tions 

In certain cases, ouigoing feeders 
from each of two bus sections are 
paralleled by interconnection at a 
common outlying point in the dis- 
tribution system. In such cases, the 
selection of a bus tie reactor to 
connect the two bus sections in the 
plant or substation, must take into 
consideration the shunting effect on 
the tie reactor of the externally 
paralleled feeders 
Other uses for series reactors 
include equalizing reactors, for in- 
stallation in the leads fron low 
reactance transformer to permit its 
operation in parallel with another 
transformer of higher inherent re- 
actance and starting reactors to 
limit system disturbance caused by 
starting large motors 

In general, the power losses in 
current limiting reactors are small 
amounting to only a fraction of one 
percent of the circuit rating in 
which they are installed. For ex- 
ample, the losses in a standard 4 kv 
dry type reactor rated 5 percent at 
100 amperes amount to approxi- 
mately 1600 watts per phase, which 
is equivalent to only 0.2 percent, 
more or less, of the primary circuit 
rating The percentage losses of re- 
actors decrease as their size n- 
reases 

In order to protect against forces 
acting between reactors under fault 
conditions, it is necessary that they 
be properly mounted and securely 
braced. Single phase air-core re- 
actors may be installed with their 
axes coincidental or parallel, de- 
pending on space available for the 
reactor 


three phase grouping. In 


all cases, reactor installations should 
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be made in conformance with the 
recommendations of the manufac- 
turer with regard to horizontal and 
vertical distances between reactor 
centers, and with regard to top, 
bottom, and side clearances from 
magnetic material such as rein- 
forcing steel in concrete floors and 
walls, and building structural steel. 
These clearances are provided by 
the manufacturer in the case of 
factory assembled, metal enclosed 
reactors, and of the oil- 
immersed type 

In any given electric system for 
which additional power supply ca- 
pacity is contemplated, it is sugges- 
ted that consideration be given, if 
necessary, to the possible use of 
current limiting reactors as an 
economic means to permit the con- 
tinued use of existing switchgear as 
well as to reduce the required ra- 
tings and resultant of new 
equipment needed for the expansion 
program 


reactors 


cost 


Acreage Water Consumption 


The Helix Irrigation District in 
San Diego Co., Calif., served an 
acreage of 30.909 in 1959. with a 
population density of 3.2 persons per 
acre. Water use averaged 152 gal- 
lons per capita per day or 486 gal- 
lons per day per acre of area served. 
In 1957, when was in short 
supply and a “save water” campaign 
was in effect, usage was 445 gallons 
per acre per day; and in 1956 it was 
481 gallons. Population per acre in 
1957 was 2.89 and in 1956 it was 2.60 


water 


Urban Renewal and 
Redevelopment Program 


The program in Urban Re- 
newal and Redevelopment at the 
Graduate School of Public and In- 
ternational Affairs of the University 
of Pittsburgh is represented by 
seven student members from Boston, 
Philadelphia, Seattle, Buenos Aires, 
Erie and Pittsburgh. These students 
in the Master's degree program are 
courses which cover 
political and administrative proc- 
esses, program development, urban 
and the application of 
management techniques. A central 
focus of their program is a workshop 
which meets four hours each week. 
The emphasis during the Fall 
trimester was on urban renewal as 
a concept and process, and the prob- 
lems of community organization for 
effective urban renewal. The stress 


new 


enrolled in 


problems 


PUBLIC WORKS for June, 1960 


in the trimester which began in 
January has been upon the actual 
step-by-step planning and imple- 
mentation of redevelopment and re- 
habilitation programs. 

In addition, each student puts in 
fifteen hours per week on a research 
project with a local urban renewal 
agency. The metropolitan area of 
Pittsburgh provides an _ excellent 
working laboratory. Within the im- 
mediate vicinity of the Schoo] there 
are eleven communities embarked 
on twenty-five renewal projects 
They range in size from a small 
township to the city of Pittsburgh 


Students observe and work on ac- 
tual projects in these communities 
and agency directors have ex- 
pressed great satisfaction with their 
work, 

Faculty members in charge of this 
include: Robert L. Brown who was 
city manager of Sherman, Texas, 
and assistant city manager of Lub- 
bock and San Antonio, Texas; John 
H. Romani, recently an associate 
director of Cleveland Metropolitan 
Services Commission; and Leo 
Stern, executive director of the Al- 
legheny County Urban Redevelop- 
ment Authority 


POWERFUL. NEW 
M&M BRUSH CHIPPER 


handles limbs up to 





AMERICA'S 
NO. 1 BRUSH CHIPPER 


M & M's exclusive design of small, stag- 
gered and tapered cutting knives in the 
large cylinder allows chips te be shoved of 
- «+ Met cut off; mokes tt possible for this 
new chipper te handle 8 inch logs without 
creating impoct sheck responsible for 
damaging bearing and clutch weer. 

Unique twin-ber design allows the chipper 
te produce either large or small chips . . . 
@ profit-making feeture, since small chips 
heve mony uses. 

The heavy-duty M & M chipper hes a 
built-in blower te regulate direction and 
distance of chips. Lerge, heavy rotating 
cylinder in between heavy-duty roller bear- 
ings eliminates overhanging flywheel. All- 
welded, special alley steel construction 





LARGE AND SMALL M&M HANDLES THEM ALL! 
MITTS & MERRILL * 1005 Se. Water Street « SAGINAW, MICHIGAN 


BSULDERS OF WORK-SAVING, MONEY-SAVING AND MATERIAL RECLAIMING MACHINERY SINCE 1854 





of simple design assures trouble-free 
operation and low maintenance costs. 
With the eddition of this heavy-duty 
model, Mitts & Merrill manufactures o 
complete line of chippers in sizes and 
capecities for any brush disposal re- 
quirement. Write tedey for complete 
information. 
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CONSULTING ENGINEERS 


cCiTY, COUNTY 


AND STATE 








r. Consulting Engineer . . . 


bce your sales power to the growing public works field by 

imneluding your professional card in our DIRECTORY OF 

CONSULTING ENGINEERS. For rates in this section write to: 
Public Works Magazine 

200 So. Broad St. Ridgewood, New Jersey 














TOPOGRAPHIC + PLANIMETRIC + MOSAIC MAPS 


INC, cuts your mapping costs 


Write for free brochure on 
mapping and aerial photography. 
6135 Kenses Ave. N.E., Weshingten 11, D.C. TA 9-1167 











Brockway, Weber & Brockway 


Engineers, Incorporated 
Roy E. Weber 
Stot# 

H. L. Fitzgerald Ben E. Whittington Robert E. Owen 
Ernest L. Greene Thomes A. Clork Thomes R. Demery Chorles A. Anderson 
Civil, Structural, Sanitary, Municipal, Electrical, Land Planning 
West Palm Beach, Florida Fort Pierce, Florida 


George S. Brockwoy George R. Brockwoy 





GIBBS & HILL, Inc. 





Industria] Wastes 
Water & Sewage Works 
Hydraulic Developments 


Electric Transmission & Distribution Systems Airports 


Convention & Nuclear Power Generation Rapid Transit 


Power Surveys & Contracts 
PENNSYLVANIA STATION NEW YORK |, NY 


Highways & Bridges 





ROBERT AND COMPANY ASSOCIATES 
Municipal Engineering Division 


ATLANTA 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS 


AMERICAN AIR SURVEYS INC. 


Aertal Topogrephic Mapes 
Aertal Photos & Moses 
for 
@ municipe! planning & engineering 
* pipe lines « roads. sirportse « es map 


907 Penn Ave. Piltteburgh 72. Pe 
A Nettonwitde Service 
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Write 


PUBLIC WORKS MAGAZINE 


200 Se. Breed $1. Ridgewood, NJ 





MICHAEL BAKER, JR., INC. 


THE Beker Engineers 

Planners, ond Surveyors 
ighways Sewage Dispess! Systemes 
Worts Derwn and Operetior 
on , "Pienst ne Municipe: Engineering 

All types of Surveys 

Home } ae Rochester, Po 

Offices 

Herrisherg, Pe 


Ciwil € 
Al roe, I 


Jockson, Mice 





BANISTER ENGINEERING CO. 


Consulting Engineers 


Staffed to completely 6 maunictpe 
requirements for professional service 


310 Ne. Snelling Ave Tel. Midwey 6-2612 
%. Pewl 4, Minnesote 





BARNARD AND BURK 
Consulting Engineers 
Municipal and Industrial Engineering Survers 
Reports, Waterworks. Sewerage and Sewage Die- 
posal Revenue Projects. Natural Ges, Laght and 
ower, Streets and Highways, Marber and Port 
Deveicoments 
1023 WNichelsen Drive 
Beton Revge, Levisione 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage. Industrial Wastes and 
Incineration Problems 
City Planning Highways. Br and Airports 
Dems, Flood Control, Industrial Buildings 
Investigations, Reports. Appraisals and Rates 
THREE PENN CENTER PLAZA 


PHILADELPHIA 2, PENNSYLVANIA 


Meer poution 
Photogrammetric Services 
AERIAL ceeprocaneny. 


TOPOGRAPH: 
ATLAS SHEETS AND MAOSAICS 
Venhoe 4-944! lensing, Michigon 


E. D. BARSTOW & ASSOCIATES 


Engineers 


Water Sugoly. Treatment. Distribetion 
Sewage Collection. Treatment. Dispasa! 
Trade Waste Treatment 


163 MN. Unien & Akron 4, Obie 





AERO SERVICE CORPORATION 
Aerial topographic maps — photo-maps or en- 
gineering projects anywhere in the world — 
highways, railroads, cities, power and pipe lines. 
mining development. Soi) studies ana electronic 
surveys of large areas; resources inventories. 


210 E. Courtiend Philadelphia 26 


ALVORD, BURDICK & 
HOWSON 


Engineers 
Water Works. Water Purification 
Piood Relief. Gewage, Sewage Dis- 
posal, Drainage. Appraisals, Power 
Generation 

20 Ne. Wacker Dr 





Chicage 6, Iii 


LAWRENCE T. BECK 
AND ASSOCIATES 
Sutecen and Greate 

Priledeiphve 





New York 








Washington 
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HOWELL K. BELL 


Consulting Engineers 


o. &. Bell Cc. G. Gaither 
4. W. Finney, dr 


Water Works Sewage Disposal 


Water Purification 
Swimming Pools 
Industrial Wastes 


553 S$. Limestone S$ 


Sewerage 


lexington, Ky 


4. & lethem 


Refuse Disposa! 





BENHAM 
ENGINEERING COMPANY 


Consulting Engineers 


215 NE 231d Oklahoma City 
Established 1909 


Floyd G. Brown and Associates 


Consulting Engineers 
c. ° Browne W. Kuhner 
. Smiley 
o © — +p - Aeation 
Water Su Bs 
Tndustrial Waste — Refuse 
pose. miecirie ome — _- ‘surveys 
Valuation Hates 
ion, 


CAMP, DRESSER & McKEE 
Consulting Engineers 
Water Works and Water Treatment 
a on and 
and Supervision 
Research ‘and Development 


Coentroi 
18 Tremont Street Boston 8, Mans. 














BROWN AND CALDWELL 
Civil and Chemical Engineers 


Water — Sewage Industrial Waste 
Consultetion Design ation 
|! and Bacteriological Laboratories 


44 Mint Street Sen Frencisce 3 


Capitol Engineering Corporation 


Consulting Engineers 
Water Works Sewage Systems 
Design and Surveys Roads and Streets 
Planning yh! 
Bridges 
Executive Offices Dillsburs, Pa 

Dellas, Texcs Rochester, NY 

Pittsburgh Washington 

Saigon, Vietnam 
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300 Se. Bread %., Ridgewood, NJ 


BROWN ENGINEERING CO. 
Consulting Engineers 


Waterworks, Sewage Disposal. Airports 
Street Improvements er Plants 
Electric Distribution, Rates 


506 TENTH STREET DES MOINES 9, IOWA 


JOHN A. CAROLLO 
Consulting Engineers 
Water Supply and Purification. Sewerage 
Sewage Treatment. Power Generation and 
Distribution. Gas Systems, Valuations 


3308 WN. Third $1. Phoenix, Arizone 
2168 Shettuck Ave, Berkeley 4. Colif 





BLACK & VEATCH 
Consulting Engineers 
Woter Sewege Ges Electricity industry 
Reports. Design ogee ef Construciica 
Invest tgatlons lustions and Rates 


1500 Meadow Loke Phwy., Kenses City 14, Me 


BUCK, SEIFERT AND JOST 
Consulting Engineers 


Water Supply Sewage Disposa! 
Hydraulic Developments 
Reporte. Investigations, Valuations 
Rates. Design. Consultation. Operstion 
Management. Chemica) and 
Bioiogica! Laboratories 


112 Eost 19th Se New York City 


HOMER L. CHASTAIN & ASSOCIATES 


c iting Engi ad 





Civil, Structural, Mechanical, Industrial Design 
& Supervision, Construction. Engineering, Turn- 
es Bridges, Water Supply. Sewerage Flooa 
ontrol & Drainage, Materia) Controls. Municip« 
gineering. Topographic Surveys 


155% West Main Street Decetur, tlinois 





CLINTON BOGERT ENGINEERS 


Consultants 

Cilsten L agese 
Donald M jtmares Robert A. 
Charlies A. Manganare Wittem Martie 
Weter & Sewage Worts Incinersters 
Drainage Pieced Control 
Highways and Bridges Airfields 

145 Eost Zind Street, New York 16, N.Y 


ivan L. 


BURGESS & NIPLE 


Consulting Engineers 
Established 1908 
Water supply. treatment and distribution 
Sewage and irdustrial wastes disposa! 
Investigations reports appraisals. rates 
Alrpert, Municipal Engineering. Supervision 


2015 West Fifth Ave Columbus 12, Ohic 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration Gas Systems 

Valuations— Rates— Managemen 

Laboratory—City Pianning 


60! Swismen Street, Pittsburgh 12, Penne 








J. W. ARCH BOLLONG 
AND ASSOCIATES 


Consulting Engineers 
Traffic and Transport Consultant 
Street t Engineer 
Municipa: Hasinter 
5240 leery Avenve Seattle 7, Wash 
SUnset 4 9060 Res. SU. 4.2083 


RALPH H. BURKE, INC. 


Consulting Engineers 
Trafic Studies Underground Gsarages 
rations 


Structures Orede Sepa 
eee. = Airports and Terminal ——— 


otection Munici Engineert 
Perks Pield Houses Soim 


ming Pools 
20 Nerth Wecker Drive, Chicege 6, Il! 


CHICAGO AERIAL SURVEY 
PHOTOGRAMMETRIC ENGINEERS 
Aerial photography since 1923. Compiete 
an ~~ ——y~ services for city. county, 
oat and consulting engineers 
lopers of Sonne Strip Photography 
. — maps and atlas sheets « Precise topo- 
graphic maps for sewerage studies 
planning end site location. « Scaled mosaics and 
pictorial , a . ee studies. Street 
and road Sonne 
10265 FRANKLIN AVE, FRANKLIN PARK, Lt 
A Division of Chicoge Aerial industries, inc 





BOWE, ALBERTSON & ASSOCIATES 
Engineers 
"Tadystrial wast estes Worts 


Valuations 
Laboratory Service 


1000 Fermington Ave 
Wee Hertford 7, Conn. 


73 Wew & 
New York 6, WY 


BURNS & McDONNELL 


Engineers - Architects - Consultants 


4600 E. 63rd ST. TRAFPFICWAY 
KANSAS CiTy 41, MISSOURI 





FOR RATES FOR THIS SPACE 


write 
PUBLIC WORKS MAGAZINE 


200 Se. Breed % 


Ridgewood, NJ. 


J. W. BURT 
Civil Engineer and Designer 
Speciclizing In 
ROADS AND BRIDGES 


PHONE 1701 P.O. BOX 38! 
McCOMB, MISSISSIPPI 


FOR RATES FOR THIS SPACE 
WRITE 


PUBLIC WORKS MAGAZINE 


200 Se. Broad $t.. Ridgewood, Nj. 





CLARK, DAILY AND DIETZ 


Consulting Engineers 
Sewerage. Waterworks, Street Lighting. — 
ways. Swimming Pools Surve and Me 
Land . --rcmeees Studies. Brilges, Bul 
Pounds: 
211 Mert Rece S 
Urbene, Illinois 


188 Jefferson $1. 
Memphis Tennessee 





BOYLE ENGINEERING 


Architectural & Engineering Consultants 





wate 8 Retune Indéustrial. Commercial. Residen- 
Parks Martore. Paes 
terete Civie al. 
Bobersfield iy 
Cotliternie 





CARL BUSSOW 
Consulting Chemist and 
Paving Engineer 
Spectalist on 
Asphalt Petroleum and 
Tar Products 


80! Second Ave. New York 17. N.Y. 





CLARK & GROFF ENGINEERS 
Consulting Engineers 


Civil, Sanitary & Municipal Engineering 
Investigations, Reports, Plans 
Supervision of Oonstructior 

Laboratory 


3248 Triengle Dr. Selem, Oregon 
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CHAS. W. COLE & SON 


Engineers—Architects 


2112 W. Jeffersen St. 
Joliet, tMinois 


3600 E. Jefferson Bivd. 
Sewth Bend, indiane 





CONSOER, TOWNSEND & ASSOC. 
—CONSULTING ENGINEERS— 


ations— Industria) instit 
360 EAST GRAND AVENUE 


CHICAGO 11, ILLINOIS 





FAY, SPOFFORD & 
THORNDIKE, INC. 
Engineers 
Airports — Bridges — Express Highways 


Industrial Bidgs.- —\necineratoers— Port Laney 
Drainage and Sewerage 5 





FINKBEINER, PETTIS & STROUT 
Consulting Engineers 
Water Supply, Water Treatment. 
Sewerage, Sewage Treatment 
Bridges, Highways & Expreseways 


2138 Madison Avenve Tolede 2, Obie 





CRAWFORD, MURPHY & TILLY 
Consulting Engineers 


Water Works—tr nding Reservoirs 
Hi ys Streets Exrpreseways 
Tr Alrporte—Swimming Pools 
Treatment—Wastes Tre 


WALTER H. FLOOD & CO. 
Chemical Engineers 
Inspection and Testing of Materials and Structures 
Streets irporte 


— Reeds — A 
Building and General Engineering Construction 
Chemical & Physical Tests 





Sewers Sewnee 
Storm Drainage—Pleod Contro!Su. reys & Reports 
755 Se. Grand Ave, W lakeside 8-5619 
Springfield, tii. 





ALFRED CREW 
Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Gewage Disposal 
Drainage and Industrial Wastes 


45 N. Broad Sc. Ridgewood, N.J. 


Soil Boring Ty Investigation—Concrete Core Cutting 
Specifications Reports Researen 
6102 5S. Blockstene Ave Chicege 37, Wi 





FRIDY, GAUKER, 
TRUSCOTT & FRIDY, 
Engineers 
Hospitals, Schools. industria! 
Public Buildings. Airport 
Sewage, Petroieum Pacilities, Waste Dts- 
posal, Power & Lighting. Reports. Plans 
Supervision. Apprawel 
1321 Arch Street Philedeiphio 7, Penne 


INC. 


Buldings 
Water 





DANIEL, MANN, JOHNSON & MENDENHALL 


Planning — Architecture — Egineering 

Water Supply & Purtficstios 

Sewage Treatment Plants 

Storms Drains 

Municipa! Buildings 

Industrial & Commercia! 
Buildings 


les Angeles, Calif 
Washington, 0.C. 


tations 
3325 Wilshire Bovlevord 
Honolvly, Howaii 





DE LEUW, CATHER & COMPANY 
Consulting Engineers 


Subways 
Railroad Pacilities 


Public Transit 
Trafle & Parking 
Industria! Plantw 


ys 
Grade Separations Municipal Works 
Urean Renewa! Port Develepment 
158 Nerth Wacker Drive, Chicoge 6 
Sen Francisco Teronto Boston 


M. E. FRYE & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
Investigations « Report 
Civil, Sanitary & Mounicipsl Engineering 
Planning « Designs « Supervision 


= oe St ee 166 £. Uniee & 
Somerver 


19, Pe , Po 
oxerene 1-ets SOmerset 63466 





GILBERT ASSOCIATES, Inc. 
Engineers and Consultants 


Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemica! Laboratory Service 


New York READING, PA Washington 





H. G. DILL COMPANY 

Consulting Engineers 
H. G. Dill, President 

G. W. Hockeden 8. W. Lipes 

4. A. Rewsculp 4. 7. Cantwell 
, Structural, Municipsl, Highway 
anning. Property Surveys, Tope- 

graphic Surveys. Reports. Appraisals 

26072 Ne. High % Columbus 2, Ohie 

AM 12-9744 
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NORMAN O. ELDRED 
Consulting Engineer 


Water Supply and Distribution Systems. Munic- 

ipal and industrial Water Conditioning Equip- 

ment, Steam Power Plants. Diesel-Electric Power 

Street Lighting. Pave- 

Drainage, Sewage Treatment 

Disposal. Municipa| Incinerators 

Industrial Plant Designs. Propane & Butane 
Storage & Vaporizer Plants 


P.O. Box 3396 Merchandise Mart Postal Sta. 
Chicogo 54, Illinois 


GREELEY & HANSEN 
Engineers 


Water Supply. Water Purification 
Sewerage Sewage Treatment 
Pieed Control, Drainage, Refuse Disposal 


14 Eest Jeckson Bivd.. Chicege 4, Ilinels 





ROY B. EVERSON 


Water Treatment Service Since 1900 for Swim- 
ming Pool Circulating Gystems. Purification Sys- 
tems as applied to Sewage Treatment and Water 
Werks, A New System for Autematic Control 








237 W. Heren Street, Chicege 16, Iii. 
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HOWARD R. GREEN CO. 
Consulting Engineers 


DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMEFTS 
Water Works and Trestment—Gewers 
aad Sewage - investigations 

and Valuations 
208-18 Bever ate. Coder Rapids 
3 ished 1913 


. lowe 





Cost of Laying Water Mains 

The cost of laying water mains in 
Rapid City, S. D., has been reported 
to us by L. P. Steiling, Water Super- 
intendent, as follows: For six lines 
of 6-inch, totalling 3,187 ft, $3.28 
per foot, including all fittings, hy- 
drants and valves. The six lines 
varied in length from 428 ft. to 643 
ft. An extension of an 8-in. mech- 
anical joint main 396 ft. long cost 
$3.24 per ft; in addition, there was 
one 8” x 6” cross at $49; two 5-ft. 
valve boxes at $13.50 each; and two 
8-in. gate $88.29 each. 
There was no cost to the city for 
laying the pipe; property owners 
paid the contractor 80 cents per foot 

A line of 6-in slip-on cast iron 
pipe 430 ft. long total of 
$1556.15. The pipe cost $2.11 per ft.; 
also involved were one one-six- 
teenth bend at $18; two 5-ft. valve 
boxes at $13.50 each: one 6-inch 
gate valve at $56.93; hydrant at 
$236.50; trucking $15 
trenching expense $86; ex 
pense, $43; 82 hours of 
$1.85; and 8 hrs. backhoe 
from the street department at $1.84 
The overall cost was $3.62 pe: 


valves at 


cost a 


one 
expense, 

backfill 
labor at 
operator 


foot 
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Small Dams 


(Continued from page 99) 


formula the 
of sediment deposited in the 
ment pool of watersheds in the deep 
area of northwest 
given in Exhibit 2 
The inlet is a 3-ft. by 3-ft 
feet deep. The outlet is of the 
type. The drop thr 
structure is 19 feet 
Materials and work 
construction: 43,720 cu 
pacted fill; 5,450 cu 
150 lin. ft. 24” reinforced 
pipe; 24 lin. ft. 24” 
pipe; 62 lin. ft. 6” 
gated metal pipe 
perforated corrugated 
156 cu. yds. filter 
sand and gravel 
reinforced concrete 
For a Drop Spillway. 
drop spillway structure is 
seven miles southwest of Mapleton, 
Iowa, in the Phillips subwatershed 
The total drainage area is 1,393 
acres, 1,195 acres are controlled and 
198 acres are uncontrolled. Peak in- 
flow from the controlled area is 507 
cfs and from the uncontrolled 
is 300 cfs. The total peak 
from a 50-year storm is 807 cfs 
The inlet is a trapezoidal weir box 
inlet. Effective length of weir is 43.2 
feet. The depth is 4 feet. The drop 
through the structure is 7 feet 


used to compute tons 


sedi- 
loess lowa is 
box, 7 
canti- 
lever ugh the 
req iired for 

yds. com- 
yds. excavation 
concrete 
corrugated metal 
perforated corru- 
65 lin. ft. 6 
metal 


non- 
pipe 
material, mixed 
and 37 cu yds 
A typical 


located 


area 


inflow 
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WILLIAM F. GUYTON AND 
ASSOCIATES 


Underground Water Supplie 

lavestigations Reports. Advice 

7 Ww. PR, Avetin |, Texas 
Ga 7-7165 


Consulting Ground-Water Hydrologists 


MARK HURD AERIAL 
SURVEYS, INC. 

Taz Maps Aerial Photography 

230 Ock Grove Street Minneapolis 3, Minn. 





GWIN ENGINEERS, INC. 
Consulting Engineers 


Highwars Water 
iy 
Mapping 


Municipal 
Planning 
Reports. Design Supervision ef Construction, 
Surveys 
1208 12th Ave Alteone, Pa. 


Topographic And Planimetric Maps 


FENTON G. KEYES ASSOCIATES 


Consulting 
ARCHITECT—ENGINEERS 


Providence 3, 8.1 Welthem 54, Moss 








Jenkins, Merchant & Nankivil 
Consulting Engineers 
Municipa! Improvements 
Migh & Airports 
Piooa Contra 


investigations and Reporu 
001-805 East Miller $1, Springfield, Mi. 





HARDESTY & HANOVER 
Consulting Engineers 

Leng Gpen and Movable Bridges. Hanever 

Ghew Bascule. Grade Biimination,, Poundations, 


Bapreewars sod Threwars Other 
Supervision. Appraisals. and Reports 


101 Perk Avenwe, New York 17, N.Y. 


Ges Systems 


Industrial Planw 
Pacilities 


FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS MAGAZINE 


206 Se. Breed & Ridgewood, NJ 








JOHNSON DEPP & 
QUISENBERRY inc. 
Consulting Engineers 


Highways Water 6upp'y 
Airports Sewage Duper! 
Pianniog 


Surveys 
2625 frederike % Owensboro, 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification. Sewage 


and Gewerage Disposal, Industrial Waste, 
Valuations, Laboratery. City Plansing 


1312 Pork Swilding, Pittsburgh 22, Pe. 





HAVENS AND EMERSON 
Moseley 


Volos usUene Laebeorateriea 


Leeder Bids Woolworth wwe, itp 
Gevelend 14. 0 New York 7, WT. 


JOHNSON SOILS 
ENGINEERING LABORATORY 


MOBILE LABORATORIES 
193 Wee Shere Avense 
Begete, New Jersey 





DANIEL KOFFLER AND ASSOCIATES 








FOR RATES FOR THIS SPACE 


PUBLIC WORKS MAGAZINE 
208 Se Greed S. Ridgewood, NJ. 


JONES HENRY & 


WILLIAMS 
Consulting Sanitary Engineers 
Water Works 
Sewerage and Treatment 
Waste Disposal 


2008 West Central Avenve Telede 6, Obie 


AREHBIEL & oner aul engineers 


o €F 
ae I 


“: OR AINAGE 
= HIGHWAYS 
ICE RINKS 
PLANNING SURVEYS 
POOLS water 


1868 NIAGARA FALLS BOULEVARD + TONAWANDA, WN. Y. 


REPORTS 
SEWER AGE 
SUBDIVISIONS 
¢ 
* 





HAZEN AND SAWYER 


Engineers 
Richerd Heren Alfred W Sewver 
H. £. Hudson, Ir 


Water end Sewage Work 
Industrial Waste 
Draimege end Flood 


368 Lexington Ave. New Yoru 17, KY. 


EDWARD C. JORDAN CO., INC. 
Ciwil & Sanitary Engineers 
Gewersge + Gewage Disposal « Industrial Waste 
Drainage « Weter Supply «+ Streee «+ Highwars 
Municipal Engineering 
Investgauons Reporte Designs Supervision 
3794 Congress &., Portiend, Maine 
Tel. SP. 4-0315 


LADD ENGINEERING CO. 
Censulting Engineers 


Sewers, Woeter, Pering. 
Filter Plants, Dispose) Plast. 
Kectric ystems 
Sowtheasters Stetes 
Home O@ice: FORT PATHE. ALA 





HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Censulting Engineers since i917 fer 
mere than 700 cities and towns 
Water Works. Light and Power. Sewerage, 
Paving. Airporw. Reports. 

Avorael. Drainage 


2962 Horney Omehe 2, Nebr. 


KAIGHIN AND HUGHES 
Engineers 
INDUSTRIAL WASTES DIVISION 
& 8 Seemveres,. Mea 
Study « Design - Boquipment - 
Construction 


1968 Atientic Ave Telede |, Oble 


LOZIER CONSULTANTS, 


Engineers 
Sewersge. Sewage Dispossl, Waiter 
Supply. Water Purificstics. Refuse 
Dips 


INC. 


10 Gibbs Street Rochester 4, N.Y 





HILL & HILL 
Engineers 


Sewage and Waste Disposal 
Water Guppiy ond Pitratios 
Dems. Reeervoirs. Tunnels, 
Airport aad Tapegraphie Gurveys 


Heme Office: § Gibson S. North East, Pe. 





HAROLD HOSKINS 
& ASSOCIATES 





KENNEDY ENGINEERS 
Complete Public Works Engineering 


. Weter Gury 
@ Gewage and Waste Trestment 


® Sewage Reclamation 
@ Utilitie Planning 
CHEMICAL end BIOLOGICAL LABORATORY 
SAN FRANCISCO 
Tecome 


les Angeles Selt Loke City 


EMMET J. McDONALD & 
ASSOCIATES 
CONSULTING ENGINEERS 
HIGHWAYS, MUNICIPAL, SURVEYS 
ELECTRONIC COMPUTATIONS 
55 E. Cvyahoge Fells Ave. Akree 18, Oble 





KEIS & HOLROYD 

Consulting Engineers 

(Pormeriy Solamen & Keis) 
Since 1906 


Weter Supply, Sewage Disposal, Garbage & 
Refuse Incineration. Industrial Bulldings 
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Trey, N.Y. 


GEORGE 8. MEBUS, INC. 


Consulting Engineers 
Industrial = 
, ey -_ A. 
aad Supervision of a 
Brood eaet'| —y Ce. Bide. 
Glenside, Pa 














MERRITT & WELKER 
Engineers 


Water, Sewage Streets, Roads, Natural Gas, 


Valuations, Municipal Planning 
208 Roswell Street 





FOR RATES FOR THIS SPACE 
write 

PUBLIC WORKS MAGAZINE 

200 Se. Broad $r. Ridgewood, NJ 


THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water } pase 
Trunk 
Water Distribution 5 ge 
Water Measurement and Special 
Hydraulic lnvrestigations 


SO Cherch St. Mew York City 








METCALF & EDDY 
Engineers 


Water. Se Drainage. Refuse and 


wage 
Industrial Wastes Pr 
Laboratory 
Stetier Building 
Beston 16 


Alrports Valuations 


PRAEGER-KAVANAGH 
Engineers 


128 E. 38th Se New York 16, N.Y 








MORAN, PROCTOR, 
& RUTLEDGE 


Consulting Engineers 
Poundations for Buildings. Bridges and Dams 
Tunnels, Bulkheads. Marine Structures 
Sot, Studies and Tests. Reports 

Design 


and Ssupervisior 
415 Medison Ave New York 


Eldorado $4800 


17, WY 


RADER AND ASSOCIATES 


Engineers— Architects 


Water Works Sewers Sewage Dispess! and 
ether Public Worts Projects Hotels. OGice 
Industrial and Commercia! Buildings 
Pians, Specifications. Supervision. Reports 
Investigations Consultetions 
Aerial Photography. Photogrammetry 
The First Natione! Bank Bidg . Miami 32, Fleride 
Phone FRenklin 1-355! 





ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply Trestment ————~ yon 


Sewerage and Sewage Treatmen 
Chemica! and Bactertologice! Labersteries 


1539 Selene Avenue, Serteley 7, Celifernic 








Operation Analysis 


Manpowrr Utilization 
Management Controls 


601-19th Street, N.W Washington, 0.C. 


GEORGE V. R. MULLIGAN, P.-E. 


DALE H. REA 
Consulting Engineers 


and Treetment Gewage Cr 
ection and eatment Irrigation. Reservoirs 
and Dems. Airports Bulldings end Bridges 
Appraisals Reports — Specifications 
Supervision of Construction 
27200 West Chenenge Littleten, Colerede 
PY. 43546 


Water Supply 





NUSSBAUMER-CLARKE and VELZY 


c ting & 
9 





Sewage Treatment—Water Supply 
Incineration—Drainage—Highway Planning 
Appraisals and Rate Studies 


327 Fronklin St, Buffele 2, N.Y 
500—Sth Ave. New York 36, N.Y 


FOR RATES FOR THIS SPACE 


PUBLIC WORKS 


200 Se. Brood % 


MAGAZINE 
Ridgewood, NJ 





O'BRIEN & GERE 
Consulting Engineers 
Water Supply. Treatment 
ae and Sewage Treatment 
Industrial aste Treatment—Filood Contro! 
and Drainage 
Rate Studies—Development Planning @urveys 
400 East Genesee Street Syrecuse 2, N.Y 


and Distribution 


RIPPLE AND HOWE, 


Consulting Engineers 
APPRAISALS AND REPORTS 
DESIGN AND SUPERVISION 
Water Works Systems Piltration Plants 
Irrigstion and Reser 
voirs and Dame 
Systems 


833 ‘aard"s 


Inc. 


Refuse Duposa! 
Vv. A. Veseen 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 
oor a ee 

165 Breedwoy New York 6 N.Y 





RUSSELL AND AXON 
Consulting Engineers 
Clvi}—Ganitary. @tructura!l 

Industrial Electrica! 
Rate Investigations 
408 Olive St, St. Lewis 2, Me 
Municipe! Airport, Deytone Beech, Fle 





MALCOLM PIRNIE ENGINEERS 


Maicolm Pirnie 
Ernest W. Whitlock 
Robert D. Mitchell 


Carl A Arenander 
Maicoim Pirnie. Jr 
Alfred C. Leonard 


MUNICIPAL AND INDUSTRIAL 


Water Supply Water Treatment 
Sewage and Waste Treatment 
Drainage Rates Refuse Disposal 


25 West 43rd $. New York 36, NY. 








CARL SCHNEIDER 
Consulting Engineers 


Senitary Fills 
Sanitation Studies 
Reports 


642 Pen American Bidg. 
New Orleens 12, le. 


Incineration 
Refuse Collection 





196 


Materials and work required for 
841 cu. yds. compacted 
fill: 522 cu. yds. excavation; 53.2 cu. 
concrete; and 8.2 
mixed sand 


construction 


yds. reinforced 
cu. yds. filter material, 
and gravel 

For a Chute Type Spillway. A 
typical chute type spillway is lo- 
cated in the Davis subwatershed 
three miles southwest of Smithland, 
lowa. The drainage area is 90 acres. 
The estimated peak inflow from a 
50-year storm is 230 cfs 

The inlet is a trapezoidal weir box 
inlet. Effective length of weir is 
19.4 ft. The depth is 3.0 feet The 
channel is 6 feet wide and the side- 
walls are 4 feet high. The drop 
through the structure is 48 feet 

Materials and work required 

10.8300 cu 
860 cu 


reinforced 


for 


yds com- 


construction 
pacted fill 

89.3 cu yds 
114 lin. ft. 6” perforated cor! 
pipe; 19 lin. ft. 6 
forated corrugated metal 
yds filte 
sand and gravel 


yds excavation 
concrete 
ugated 
metal non-per- 
pipe and 
mixed 


70 cu material 


Channel Problems 
(Continued from page 115) 


depth and increase in velocity 


an extend with considerable magni- 


tude far upstream, maybe to the 


next drop 


Economy of Adequate Design 


The installed price of sewers and 


drains per unit of carrying capacity 


drops sharply as the size increases 
According to the Manning formula, 
the carrying capacity of two pipes 
varies as the 8/3 power of the ratio 
Thus, if a 
has a ¢ apacity 
2.15 


12-inch, 


diameters 
pipe 
of one unit, an 8-inch can carry 
inits; a 10-inch, 3.91 
6.35. The 12-inch diamete: 
stalled is likely to 
twice the 6-inch 
Where a_ design 
which substantially 
smaller pipe 


f their two 


6-inch diameter 


and a 
pipe in- 
cost less than 
results in a 
quantity filis 
one of the 
the next larger 


sizes, USE of 
size may prove to 


be an economy if one of the follow- 


ing conditions exists 
1) The sewer 
street that shows 


future use 


lies ina commercial 
signs of heavier 
such as light manufac- 
turing or 
2) There is an area 
the proposed head end of the sewer 
that may ultimately into it 
3) The sewer runs past or through 
an area that was not included in the 
design only because of present land 
use or political jurisdiction 
4) Low density housing or 
quantity assumptions are used that 


may soon prove to be too «mall. 


processing 


just beyond 


drain 


other 
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IRBY SEAY COMPANY 
Engineers—Consultants 


Natural Gas Systems 
Electrical 


Water Supply & Treatment 
Sewage System & Treatment 


516 Goodwyn inst. Bldg. Phone JAckson 7-2932 
Memphis. Tennessee 





SEELYE STEVENSON VALUE 
& KNECHT 
Consulting Engineers 

Nn 
Sanitation, 
Stee! 


7, WY 


Richard —& Dougherty 
Civil, Mechanica! 
Highways Bridges 
Demme Water supply 
Piers, Reinforced 


New York 


Tunnels 


10) Perk Avenwe 


ROBERT H. STELLWAGEN 
Consulting Engineer 


Municipal and Industrial Waste Problems 
Collection. Incineration, Salvage, Pumping, 
Treatment. Testing 


1442 E£. Outer Drive Detroit 34, Mich. 


WEINBERG & CUNNINGHAM 
Engineering Consultants 


Water Supply. Treatment & Pounds 
Distribution Highway & Treffe 
Sewage Treatment & Disposa! Industrial & Municipal 
Industrial Waste Treatment Bulldings 
Investigations, Reports. Appraisals, Retes, General 
Public Works Engineering 


134 EAST THORNTON ST. AKRON 11, OHIO 





ALDEN E. STILSON & 
ASSOCIATES 
Consulting Engineers 

Sewerage industrial Waste 


Industria! Structures 
Layouts & Studies 


Water Supply 
Bridges ighways 
Mechanica! & Industria! 
Land Use Planning & 
245 WN. High S$ 
Columbus, Ohio 


Industrial Parky 


75 Public Squere 
Cleveland Ohve 


MARION C. WELCH 
Consulting Engineer 
Water Supply 
Sewerage 
dwimming Poo 
101 Eost High Street Lexington, Ky 
Phones: 2-5119 & 7-3405 








SERVIS, VAN DOREN & HAZARD 
Engineers— Architects 


Construction « Appraisals 


Investigations « Design « Supervision of 
Water « Sewage « Streets « Expreseways « High- 
wears « Bridges ¢ Foundations « Ailrpor™ « Picod 
Centrol « Drainage « Aerial Surveys « Site Pian- 
ning « Urben Subdivisions « Industrial Facilities 
Electrica! « Mechanica) 


2910 Tepeke Bivd Tepeke, Kenses 





SMITH & GILLESPIE 


Munictpe! end Consulting REagtneers 
Welter 
Seertiact 
Refuse Dispose 


Purification 
Drainage 
Power Plants 


Supply Water 

Sewage Disposal 
pas Systeme 
Airports 


Jock sonville Floride 





FOSTER D. SNELL, Inc. 
29 West 15th St. New York 11, NY 
WArkins 4-8800 
Chemists, Engineers. Bactericlegists 
Toxicolegiets, Market Research 


10 stories of laboratories with 
& staf of over i306 


YOUR INQUIRY ANSWERED PROMPTLY 


STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 


Les Angeles 


Water Supply 
Worts Foundations 
& Mapping investigations, Reports. 


Estimates 
Main Office: 219 W. 7th $t., Los Angeles, Colif 


Oceanside Porterville 
Drainage, Sewerage Municipa! 
Materials Testing, Surveying 
Designs 


ROY F. WESTON, INC. 
ENGINEERS BIOLOGISTS CHEMISTS 


Industrial Wastes Stream Pollution 
Alr Pollation—Water Sewage 
Surveys -Research— Devel Process 
Engineering—Pians and ifications 
Operation Supervision— Analyses 
Evaluations and Reports 


NEWTOWN SQUARE, PA 





SUHR, PETERSON, 
PETERSON & SUHR 
Consulting Engineers 
REPORTS—-PLANS—SUPERVISION 
Sewerage. Water Supply. Fieod Contre 
and Drainage. Airports, Roads, Surveys 

Pized and Movabir Bridges 


198 NN. Wells & Chicege 6, Mineis 


WALTER H. WHEELER 
EM., M. A. S. C. E. 

Designing ond Consulting Engineer 

Bridges, Mig. Plants. Etc 


“Smooth Ceilings” Fiat Siab 
Construction 


802 Met. Life Minneapolis. 
tol Poder! 23-1019 


Bulidings 
Inventor 
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write 
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WHITMAN, REQUARDT 
and Associates 


Civil—Sanitery 
Mechanica! 
Reports. Plans, Supervision 


1304 St. Pew! St., Boltimore 2, Md 


Structura! 
Electrica! 
Appraisals 








SOIL TESTING SERVICES, INC. 
c iting Engi ‘ 
ONAEDINOER 





x HN bal 





UHLMANN ASSOCIATES 
H £ BONHAM NYE GRANT 
CARL & KUCK J. M. BRUNDAGE 

Consulting Engineers 
* and Industrial Waste Treatment 
ater Supply and Purification 


4954-58 N. High & Columbus 14, Obie 


Sew 


CLYDE E. WILLIAMS & 
ASSOCIATES, INC. 


Aerial Mapping 


Civil & Sanitary Engineering 


Colfex Ave, Seuwth Bend |, ind 


Indionepolis 5. Ind 


2 Ww 
720 £. 38th S$. 








SPRAGUE & HENWOOD, INC. 
noe Services 


‘est Boring 
"Greet Mole Orilling end an Growting 
Diemond Core Drilling 
221 W. Olive St. Serenton, Po 
New York. Philedeiohia Pittsburgh. Atlente 
Grend Junction. Colerade 
Buchens Newfoundiond 





WALLACE & HOLLAND 


Consulting Engineers 


SANITARY 
Pollution Control! Bridges 
Airports Swimming Pools Bultidings 
Pianning Storm Drainage Storage Bins 
Expresswarys Water Supply Investigations 


401 North Federal Avenve, Moson City, lowe 


MUNICIPAL 
Streets 


STRUCTURAL 


WILSEY, HAM & BLAIR 
Engineers & Planners 
Water and Sewage Works 

Pioced Control an 
Airports, Traffic Studies 
City and Regional Planning 


11) Rellins Reed, Millbree, 
800 W. Ceolerede Bivd., 
les Angeles 41, : 
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JOSEPH S. WARD 


Consulting Soil and 

Foundation Engineer 
Investigation. Boring Supervision. Labore- 
tery Soils Testing Foundation and Pavement 
Analysis and Design, Construction Supervision, 
Engineering Reports and Consultation 


9) Roseland Avenve Coldwell, 


Site 


NJ 


WILSON & COMPANY 
Engineers 


Streets. Highweys 
Br Airfields. Drain 

Treatment Plants, Industrial Instalistions 

Chemical Testi Lab A ral Mapping 
Electronic Computer Services 


63) E. CRAWFORD SALINA, KANSAS 


Water Dams. 


idges. Electrica! 


Sewerage 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hersey Building Muscatine lewe 
2706S LoSelle Chicego 4, Iiineis 
11$4 Henne Building Cleveland 15, 


Ome 





J. STEPHEN WATKINS 
+. S&S. Watkins OG. R. Watkins 
Consulting Engineers 


and pesoostas Engineering. Water 
Se and Sewage 
Reports. 

Investigations and Rate Structures 


446 East High Street Lexington, Kentucky 
4726 Preston Highwey Levisville, Kentucky 


Munictpal 





J. C. ZIMMERMAN 
ENGINEERING CO. 


Consulting Engineers 
Water Supply and Treatment 
Drainage Flood Relief 
Sewerage and Gowage Treaument 
Pianning Design upervisiun 
1112) West Oklehome Avenwe 
West Allis 19. Wisconsin 
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EQUIPMENT NEWS 





Quickly attached backhoe unit specifically designed for Michigan tractor shovels 


Backhoe Attachment 


This fully hydraulic backhoe can 
be snapped on or off a tractor shovel 
in less than a minute without tools, 
according to the manufacturer 
Features include 180 degree con- 
tinuous swing, 180 degree bucket 
tilt, 12 ft. 4 in. digging depth, 10,000 
pound breakaway at the bucket 
teeth, and 15 ft. 6 in. reach from 
center rotation. Designed specific- 


ally for use on the Michigan line of 
tractor shovels, the backhoe will 
take a variety of buckets. These 
snap on and off in half a minute or 
less 

Construction M a <« 
Clark Equipment Co., 
Rd., Benton Harbor, Mich 

Circle Ne. 6-1 on the convenient 

reply card facing page 34 


hinery Div 
Pipestone 





Fire Hydrant Meter 


The Sparling Fire Hydrant Meter 
provides a method of measuring 
exact quantities of flow during any 
temporary delivery from the hy- 
drant. Total flows from 30 gpm up 
are registered on a straight-reading 
totalizer at the meter. Accuracy is 
within 2%. Propeller is polythene 
Pressure drop is less than one psi 
at 200 gpm. The entire meter weighs 
only 23 pounds and has double han- 
dies for easy carrying and handling 
Standard hose and hydrant coup- 
lings at both ends. 

Hersey-Sparling Meter Co., 
N. Temple City Blvd., El Mo 
Calif. 


« 


25 
te, 


Circle No. 6-2 on the convenient 
reply card facing page 34. 


Liquid Crack Sealer 


A rubberized liquid 
cracks in asphalt and 
pavements, Lastek 33, is said to pre- 
vent water penetration and sub- 
sequent freeze-thaw It is 
satin black in color, closely resem- 
bling Jennite J-16 surface 
with which it is frequently used 
Lastek 33 is recommended for use 
in all cracks less than ™% inch 
wide. It is applied by pouring from 
Pack- 
aged in 1 qt. plastic squeeze bottles 


sealer for 
concrete 
damage 


seale 


small nozzle cans or cones 


for easy use, it is also available in 

5 gallon cans. A table shows the 

quantity of material required 
Maintenance, Inc., Wooster, Ohio 


Circle No. 6-3 on the convenient 
reply card facing page 34. 


Concrete Grinder 


A new concrete slab grinder, 
Model JR, is powered by a %4 HP, 
110/220 volt ac. motor. Counter- 


discs in neoprene 


rotating twin 
mountings provide torque-free 
operation The unit weighs less than 
100 pounds and has a grinding area 
of 112 sq. in. It employs six 1x2x3 
grinding stones, and features the 
“Pelican Pak” which provides easy 
storage for grinding stones. The 
overall height is 37”, width 15” and 
an overall length of 19%” 

Equipment Development Co., 2700 
Garfield Ave., Silver Spring, Mary- 
land 

Circle No. 6-4 on the convenient 

reply card facing page 34 


Curbing Machine 


A heavy-duty line of Stephens- 
Canfield Curbing Machines that lay 
asphalt curbs by the 
extrusion method features compo- 
which 
permit the laying of curb at speeds 
of up to 12 feet per minute. There 
hopper for easy 


concrete or 


nents in the power train 


is a removyv able 
no str ess” 
There 


are no forms to be placed or stripped, 


maintenance, and a new 


auger or compaction screw 


because this machine extrudes either 
asphalt or concrete curb in its final 
relatively dry 


shape. A 
f 


cement concrete mix ol! 


portland 
zero slump” 
or a dense asphalt mix is used 
Power Curbers, Inc. P.O. Box 
1465, Salisbury, North Carolina 
Circle No, 6-5 on the convenient 
reply card facing page 34 


Extruder for asphalt or concrete curbs 
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Prefabricated Sewage 


Pumping Station 


Komline-Sanderson Engineering 
Corporation is offering a factory 
assembled, welded steel, prefabri- 
cated sewage pumping station in- 
corporating either pneumatic sew- 
age ejectors or standard sewage 
pumps The stations are fabricated 
of %”-thick steel for the wall sec- 
tions and %” for top and bottom 
plates. Over-all stations include ac- 
cess ladders, balanced hinged doors, 
lights, dehumidifier, blower and 
sump pumps. In stations, 
heavy-duty cast iron pots are 
with electrode or 


ejector 


utilized either 


pneumatically operated liquid level 
controls. Welded steel ejector elec- 
trode controlled pots are integrally 
fabricated with the stee] shell of the 
station in either single or duplex 
types. Separate air receivers are 
utilized when required. Ejector sta- 
tions including two pots as large as 
300-gallon capacity have been man- 
Pumping stations incor- 
porate vertical “non-clog” centri- 
fugal pumps having gland seals and 
bubbler-type control systems for 
the adjacent wet well. The station 
walls are coated with epoxy resins. 
Special electric control panels, 
spring-loaded check valves and in- 
let and discharge pipe connections 
extending outside are standard 
items. Stations as high as 19 have 
been manufactured and shipped in 
one piece to job sites 

Komline-Sanderson Engineering 
Corp., Peapack, New Jersey 

Circle No. 6-6 on the convenient 

reply card facing page 34. 


ufactured 
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Utility Tractors 

series wheel and 
with new and 
power 


Three new 
crawler tractors 
higher - capacity companion 
equipment are featured in the 1960 
Case Utility line. The 530 Utility 
wheel tractor is powered by 47 hp 
high-torque Case gasoline engine, 
has 90% assist power-steer and 
synchronized shuttle transmission 
for easy maneuvering and fast load- 
ing cycles. Shuttle transmission pro- 
vides travel speed of 18 mph, 8 
speeds forward, 8 reverse, with 
back-up 24% faster than forward 
in each gear. The backhoe for Model 
530 (and Model 310D crawler) cuts 
14’ deep, digs 16’ 9” from pivot, and 
operates through 180° arc. The 
economy Model 430 Utility wheel 
tractor is basically the same as the 
530 but is a lower-priced unit with a 
385 hp gasoline engine, and 4- 
speeds forward, one reverse as 
standard equipment. The 310D 
Utility crawler tractor gives 5815 
Ibs. pull and push-power for use 
as a loader, bulldozer, angling dozer, 
loader-backhoe, or drawbar unit 


ee | 
Model 530 Case Utility backhoe-loader 


The 310D loader, equipped with %4- 
yd. bucket, applies 7000 Ibs. break- 
away force, lifts 3500 Ibs. to full 
height. The Bulldozer and Angling 
Dozer outside the 
track 
Circle No. 6-7 on the convenient 
reply card facing page 34 


push-arms are 





Container System 


A sanitary, sightly and simple 
operation—the “container 
—is available through the use of 
modern packer-type trucks equip- 
ped to handle the Hobbs Hyd-Pak 
Container System. Placed at each 
customer's place of business are one 
or more 1%-cu. yd. or 2-cu. yd 
heavy, white enamelled steel contain- 
ers with built-on brackets for hand- 


system” 


ling by the mechanical lift. Users 
say that the containers reduce gen- 
eral labor costs by at least 50 per- 
cent. Under favorable conditions the 
container-equinns4 t,uck can ser- 
vice up to 90 containers per day, 
depending on how many are at each 
stop and how far apart the stops are 

Hyd-Pak Div., Hobbs Trailer Co., 
609 No. Main St., Fort Worth 6, 
Texas. 

Circle No. 6-8 on the convenient 

reply card facing page 34 


Hobbs container system of refuse collection features a hydraulic container lift. 
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Front-End Loader 


Loader has 4-wheel drive and carrying capacity of 4,000 Ibs. 


This four-wheel drive loader has 
a carrying capacity of 4,000-lbs. and 
a static lifting capacity of 9,500-lbs 
The TL-12 has the power-reversing 
Tractomatic transmission with a 
lever on the steering column to 
control both forward and reverse 
movement without stopping the 
machine to clutch and shift gears 
Four speeds forward are provided 
to 21.2 mph, and four reverse speeds 
to 27.9 mph. The TL-12 is available 
with either A-C 77-hp gasoline or 
76.5-hp diesel engines. Four buckets 
are available, ranging from 1 to 2 
cu. yd. capacities. Bucket tip-back 
at carrying height is 47 degrees, and 


there is up to 14,500 lbs. of breakout 
force at the cutting edge. Maximum 
dumping clearance under the cut- 
ting edge is 8 ft. 4 in.; under the 
hinge pin it is 10 ft. 3 in. At max- 
imum dumping height, reach from 
the front of the tires to the cutting 
edge is 2 ft. 8% in. Turning radius 
is 19 ft. 5 in. with the bucket in 
carry position. Power steering and 
four-wheel hydraulic power-boosted 
brakes are standard equipment 
Optional equipment is available 

Allis-Chalmers Manufacturing 
Co., Milwaukee, Wisconsin 

Circle No. 6-9 on the convenient 

reply card facing page 34 


Tandem Roller 


Hugging walls and curbs and making sharp turns are features 


A 4-6-ton tandem roller features 
ability to work within *% inch ol 
building and foundation lines, extra 
high clearance of curbs, turning 
radius of only 14% ft. extra width 
of compaction roll and low center 
of gravity. Finger-tip control power 
steering, unexcelled visibility, hy- 
draulic brakes and simple forward 
and reverse transmission, are other 
important features. It is an ideal 
machine for jobs that defy big roll- 
ers yet demand big roller treatment 

General Engines Co., Inc., Thoro- 
fare, N. J. 

Circle Ne. 6-10 on the convenient 

reply card facing page 34 





Ventilating Heater 


ventilating heate: 


An improved 
for manhole and other underground 
use is the MoPeCo Model PE-G, a 
78 pound portable ventilator and 
heater with attached 300-watt gen- 
erator. The Briggs & Stratton en- 
gine has been converted to propane 
carburetion. The heated air (from 


Use of heat exchanger assures fresh hot 
air and unit drives 300-watt generator 
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300 to 800 cubic feet per minute) 
passes through the heat exchange 
and all products of combustion pass 
into the atmosphere through the 
burner exhaust so that only saf« 
fresh, heated air is forced into 
f drafe 

a 


manhole area. The forced 
burner has an input rating of from 
10,000 to 45,000 BTU’s per minute 
with 98° temperature rise. It is de- 
signed for year round ventilatior 
delivering heated fresh air 
ter and fresh air only in summe: 
when operated as a blower. A 62- 
pound Model PE is identical less 
the generator 

Morrison-Pelsue Co.. 2001 So 
Bannock St., Denver 23, Colo 

Circle No. 6-11 on the convenient 

reply card facing page 34 


Contractor's and 
Builder's Transit 


This transit has an internal focus- 
ing, 24 power, erecting telescope 
that can be plunged between stan- 
dards for back sights. It has vertical 
and horizontal circles, engine divi- 
ded on a new tarnish proof metal 
Both can be read to single minutes 


with double verniers. It has clamp 
and tangent screws for both the 
and the horizontal circles as 
Furnished 


center 
well as the 
omplete with wide-frame tripod in 


telesc« pe 


hardwood carrying case and acces- 
Warren-Knight Co. 136 N. 12th 
St., Philadelphia 7, Pa., and ask for 
lletin No. PW 32 
Circle No, 6-12 on the convenient 
reply card facing page 34 


Transit for builders’ use has 


24-power erecting telescope 
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Power Shift Transmission 


A Traxcavator featuring a powe1 
shift transmission, the 955 Series 
H, a 100-net 
chine, is powered by a turbocharged 
four cylinder diesel engine. Bucket 
size has been increased from 1% cu 
yd. to 1% cu. yd. Four work speeds 
are available to the operator Steer- 


horsepower ma- 


brakes, 


throttles 


ing clutch lever, parking 


in-seat starting controls 
and the 
mounted on the same column he 


compression release are 
operator’s seat is adjustable, with 
four vertical and three forward po- 
Retained features 
automat 


sitions available 


on the 955H include 





Highway Marker 


A self-propelled, one-man oper- 
ated striping machine, the Maste: 
10, is offered by the M-B Corpora- 
tion. Key feature is the width which 
Designed for 
county 


overall 
usage on highways, 
roads and city streets, the machine 
lays one, two, or three lines 3” to 


is only 50” 
State 


6” wide, in one or two colors. Lines 
may be painted solid or intermittent 
with skip line attachment for auto- 
matic gun control. Fast operation is 
assured with 3 speeds forward, up 
to 10 mph, plus reverse. Automotive 
type steering on two front wheels 
enables precision marking for new 
stripes and retracing of old lines 
Features include 21.5-hp engine; 55 


fold- 


CF displacement compressor 


Striper paints up to three lines and 3 to 6 inches in width 
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ing “A” frame steering guide; auto- 
matic, air operated Binks paint 
guns; large 180-square inch straine: 
screen for each tank; and Model T6 
Timer which provides independent- 
ly adjustable cycles to paint guns 
and dispensers insuring synchroniza- 
tion of beads and paint on skip lines 
The unit carries two 60-gallon paint 
tanks or one 120-gallon tank. M-B 
Bead Dispenser with 360 Ibs. capac- 
ity bead tank is available for re- 
flectorized stripes. An M-B low- 
bed, tilt-type, two-ton capacity 
transport trailer provides for moves 

M-B Corporation, New Holstein 
Wisconsin. 

Circle No. 6-14 on the convenient 

reply card facing page 34 


bucket positioner and kickout, 40 
degree tilt back and 47% degree 
tilt at maximum lift, three grouser 
track shoes and hydraulic track 
adjusters. Dumping height is 130 
inches, with a dumping reach of 
41.2 inches at a 45 degree discharge 
angle. Attachments include side- 
dump bucket, light material bucket 
(2% cu. yd. capacity), a skeleton 
rock bucket, a heavy material! 
bucket, a quarry bucket, bulldoze: 
blade, bucket teeth, counterweight, 
ripper, pulpwood fork, lumber fork, 
log fork and top clamps for log fork 

Caterpillar Tractor Co., 
Illinois 

Circle No. 6-13 on the convenient 

reply card facing page 34 


Peoria. 


Service-Utility Bodies 


Seven new service-utility bodies 
designed specifically for Interna- 
tional! light-duty trucks are avail- 
able in four conventional and three 
completely-enclosed models all 
having heavy-duty corrugated steel 


floors, full-length drip mouldings, 


completely-enclosed wheel housings 


and double-panel, electrically-weld- 
ed steel compartment doors. All 
bodies offer 48% inches of unob- 
structed space between compart- 
ment sides. Conventional models 
are available in 79, 82%, 89 and 
100-inch lengths 
with locking double rear doors, in 
82%, 89 and 100-inch lengths. The 
82% inch bodies are designed fo: 
the International Travelette, with 
six-man cab. Optional equipment 
includes overhead rack with adjust- 
able ladder and material brackets, 
locking 


enclosed models, 


telescopic steel roof with 
endgate, side-mounted pipe carry- 
ing brackets, heavy-duty rea 
bumper with safety-tread step and 
removable vise and pipe threader 
bracket 

International Harvester Company, 
180 N. Michigan Ave., Chicago 1, Ill 

Circle No. 6-15 on the convenient 

reply card facing page 34 


International B-100 truck with 89-inch service-utility body 
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Synonym 
for... 


Wivier 
- y Py.8 


or by % 


ROBERTS FILTER 


MANUFACTURING CO. 


640 COLUMBIA AVE. 
BARSY. PA- 


PARKING 


RE TEgE E 


DETROIT 


No Charge for Children 12 and Under 


In the conter of oll downtown activities Newly 
decorated. Ultra modern, comfortable guest 
rooms. Excellent food of moderate prices ie 
ovr modern coffee shop ond cofeteria. 

Rede, Televison Room Ave:lobie 

Aw Conditioned rooms in seeson. 


Harry E. Paulsen, Gen. Mgr 











Box and Valve Locator 
The Model 620T box and valve 


manhole 
mon- 


locator locates valves, 


covers, valve risers, corner! 


uments, meters, curb boxes, and 
other metallic masses that may be 
concealed or underground. Features 
include a_ transistorized receive: 
packaged in a lightweight alumi- 
num box, precision-wound detec- 
tion loops 
ator is contained within the detec- 
tion head. A single tuning control 
makes it inexper- 
ienced operator 
strument. The 
pactly housed in a handy carrying 


amplifier box, 


A transistorized oscill- 


simple for an 
to adjust the in- 
entire unit, com- 
case, consists of 


carrying handle, detection head 


earphones and operating instruc- 


thons 
The Goldak Co., In 1544 West 
Glenoaks Blvd., Glendale, Calif 
Circle No. 6-16 on the convenient 
reply card facing page 34 


Detector for concealed metallic objects 


Butterfly Valve 


For flow applications where posi- 
tive, drop-tight shut off and/or re- 
sistance to corrosion are important 
requisites, the new Rockwell but- 
terfly valve is small in overall di- 
mensions and light weight. An 8” 
butterfly valve is 2%” face-to-face, 
8%%” from center line of pipe to top 
of valve and weighs 37.5 lbs. The 
disc travels from full open to full 
closed position in only a quarter of 
a revolution. There are no mating 
metal surfaces and no voids or cavi- 
ties in the valve body to cause eddy 
currents or fouling with foreign 


matter. Pressure drop is extremely 


Butterfly valve with replaceable liner 


low. The disc seats against the liner 
of molded rubber or synthetic elas- 
tomers. This liner is replaceable on 
the job. This assembly is designed 
hammer, hy- 


to withstand water 


draulic shock and vibration several 
times the rated load. The valve op- 
erating mechanism, manual or auto- 
matic, is secured to the shaft by a 
shear pin. The 
are made of any desired combina- 
tion of metals. Available sizes—2” 
36”, and in both 50-lb. and 150- 
pressure ratings 
W. S. Rockwell 
Conn 
Circle No. 6-17 on the 
reply card facing page 34 


valve components 


Co Fairfield, 


nvenient 


Diaphragm Pump 


This diaphragm pump with 3-In 
connections and a capacity rating 
of 4,300 gph is equipped with a 3 hp 
Constructed of 


gasoline engine 


aluminum alloy, with shafts and 
gears of special material to with- 
stand wear, pumps are mounted on 
vibration-proof spring skids. Also 
available with 1% hp electric mo- 
tors, these pumps are equipped with 
suction and discharge air chambers 
which eliminate “jerking” of suction 
hose and produce smooth flow 
from discharge lines 

Midland Products Co Route 
Seventeen, Mahwah, N. J 

Circle No. 6-18 on the convenient 


reply card facing page 34 
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Refuse Body 


A refuse body holding over 16 cu 
yas. has been designed to fit a 
2-ton truck chassis. Wearing parts 
are stock items and easily available 
All models are equipped with inter- 
changeable container attachments. 
The compaction blade increases the 
payload. Containers are built 22 
inches from the ground and ball- 
bearing casters make it easy to 
move them from varying dock 
heights or even below ground level 
Load opens upper doors as it is un- 
loaded. The loading bucket cycles 
from a convenient loading height 
to dump and back in less than 20 
seconds and is under control of the 
operator at al! times 

Collins Associates, Inc., 
Cincinnati 11, Ohio 

Circle No. 6-19 on the convenient 

reply card facing page 34. 


Box 38, 


Body combines low lift, light weight 


Hydraulic Mower 


A hydraulically operated highway 
mower with adjustable knife speed 
is available for mounting on most 
industrial tractors. The knife speed 
is maintained when changing the 
height or angle of the cutter bar. 
By moving a single control, the 
cutter bar height can be changed 
from ground level to 15 inches or 
more, and the cutter bar remains 
horizontal while being raised. A 
second control enables the operator 
to change the cutter bar for mowing 
at any angle from 90° above to a 
full 45° below tractor level. If the 
cutter bar strikes a rigid obstruc- 
tion, the breakaway latch permits the 
cutter bar to swing back and clear 
automatically. The cutter bar is re- 
engaged by lowering the outer shoe 
when the tractor backs up. The 
operator can free a jam up by re- 
versing the hydraulic motor. 

A. C. Anderson, Inc., Department 
162, Wildwood, N. J. 

Circle Ne. 6-20 on the convenient 

reply card facing page 34. 
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Vibratory Screed 


This vibratory screed is designed 
to handle stiff, harsh concrete mixes 
The screed, ideal for industrial 
floors, bridge slabs and smal] road 
jobs, is available in 8, 10, or 12 ft 
widths, and is powered by a gas- 
oline or an electric motor 

Vibro-Plus Products, Inc., 
hope, New Jersey 

Circle Ne. 6-21 on the convenient 

reply card facing page 34 


Stan- 


Screed eases the handling of stiff mixes 


Electronic 
Warning Signs 


A line of warning lights combines 
electronic flashing lights with neon 
letters. The electronic flash tubes 
mounted in large reflectors flash on 
and off, emitting intense bursts of 
white light, while the neon letters 
spell out a continuous warning 
“Surgelites” are made for toll gates, 
railroad crossings, bridges, airports, 
etc. They can be made in any size, 
with any message, and any number 
of flash tubes 

Electronic Lights, 1713 N. Ashland 
Ave., Chicago 22, Ill 

Circle No. 6-22 on the convenient 

reply card facing page 34 








ST 


with Dow Calcium Chloride 


PELADOW °:: 
DOWFLAKE «: 


End the wasteful dust plague—com- 
plaints, too! Keep road surfaces intact; 
minimize gravel losses, blading costs! 
Dow calcium chloride stabilizes unpaved 
areas by absorbing, then holding moisture 
Two types, pellet or flake . . . more 
economical! in bulk. 


Write for literature kit on unpaved roads. 


<> 


THE DOW CHEMICAL COMPANY 


Midiend. M 





MORE THAN 2000 | __ Hydraulic Crane pr 
PRESTRESSED 

CONCRETE TANKS  t 

IN SERVICE wwfirsn 


GEN. MGR, ANU 


Pate ay : Miami Beach 
AIR CONDITIONED 
HEATED ae 


SWIMMING POOL .: 


OCEAN BEACH *¢. 
FREE PARKING-PARK ~~ 
a memntiedanstae’d tte OWN CAR IF SO DESIRED 


hydraulic floor an uch COFFEE SHOP x 2 


Page nega be. ; . COCKTAIL LOUNGE .* 


construction and 
. 


hydraulic control valves. Fou me ! SOLARIUM ei 


1 
els of floor cranes, includ 


“crtible flocs teak unit. oni one PLANNED ENTERTAINMENT 
truck or pedestal-base model ar CARD ROOM - TELEVISION 


available The adjustabk 
. 


valve provides bot! 


EUROPEAN PLAN 
@® April 20 to Dex 15 
$6. $7, $8. $9. $10 
“! mn @ July ond August—odd $1! per day 
holding action. Maximum effort t 1 or 2 persons 


speeds will 


powell 


with finger t 





lift heaviest loads neve: ds of WITH MEALS odd $3.00 per dey per 
Ibs. In addition, a fz ory pl t person includes complete breokfost 
overload relief feature assures safety ond Delwse Dinner 
and protection for operators ad . 
and the equipment. A complete line 

- diet n er KITCHENETTE APARTMENTS 
Or accessories can be supplied as April 20 to Dec 15 
optional equipment $8, $10, $12 per day 

Ruger Equipment Inc., 206 West 1 or 2 persons 
Fourth St., Uhrichsville, Ohio S 


_ . ory . oO »nient - 
Circle No. 6-23 on the conver Write Today for our 
reply card facing page 34 free color folder 


w 


Consider these feajures Camera-Projector 
+ Minimum maintenance THE 


75 censtrection ce A new camera-projet tor, utilizing 
. “8 both 105 mm and 35 mm film, pro- 
* Owners seldom return t vides a high production rate with 
ongest service lif an first-quality negatives and blow- 
« Lowest overall backs of original drawings. The 
automatic filter in the optical system 100%; AIR CONDITIONED 

modifies light from that suitable fo 


PPRE| DAD hard-line projection to the soft light N 
needed for continuous tones. Red 
el image projection for accurate po- 
THE PRELOAD COMPANY INC. sitioning and registration is anothe: 
BURT tn, Aue Mow Yas 15 M.S feature which simplifies the produc- 
tion of prints. The holding of 35 mm 
roll film in vacuum during filming 
and projection exposure makes pos- Mi ° B h 
: > 
sible enlargement of the sharpest Vilamil eac 
cleanest negative 74th STREET 
Keuffel & Esser Co., Third an on the OCEAN 
Adams Streets, Hoboken, N. J . . 
Circle No, 6-24 on the convenient I lorida 


reply card facing page 34 
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Tamping Roller 


Tamping wheels designed to in- 
crease earth compaction speed are 
features of the new Model D tamp- 
ing roller of the Hyster Company. 
There are two compaction wheels, 
each equipped with tamping feet of 
tough alloy steel. Designed to oper- 
ate at peak effectiveness up to 15 
miles per hour, the tamping wheels 
will achieve almost complete “walk 
out,” smooth fill surface 
for faster operation of hauling units 
its ability to work at 
roller is most 
towed by the 
DW20 tractor 
arrangement in- 


leaving a 


Because of 
higher speeds, the 
productive 
Caterpilla: 
Standard 
cludes two drums which provide a 


when 
DW15 or 


wheel 


rolling width of six feet 
Hyster Company, P. O 
Peoria, II] 
Circle No. 6-25 
reply card facing page 34 


Aerial Ladders 


Box 328, 


ym the convenient 


Ladders are available in lengths 
of 29’, 32’ 9” and 36’ 8” for mounting 
on trucks, and up to 80 for in-plant 
or special use on portable bases 
Flexibility in use of the pedestal- 
base ladders permits inclinations of 
72° and a full rotational sweep of 
360°. Other features include collap- 
sible platform, semi-automatic 
operation, structural steel frame. 

Industrial Systems Co., 30 Main 
St., Matawan, New Jersey. 

Circle No. 6-26 on the convenient 

reply card facing page 34 
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Vacuum Filter 


continuous 
new 


horizontal, 
which 


This is a 
vacuum filter 
type of vacuum seal with no mov- 
able 


sistant, 


uses a 


corrosion ré- 
belt 


separation of 


valves and a 
sectionalized drainage 
which close 
filtrates 
from feed to 
is visible for 
efficiency. Among the 
Chemical 
treatment, concentration of 
filtering slurries, food 
and in the pulp and paper industry 
Down time is reduced because the 
filter media can be removed and re- 
placed in 30 minutes. The filter cake 


is formed by a combination of vac- 


permits 
The entire filtration cycle 
filter cake discharge 
maximum operating 
suggested 
sewage 
ores, 


uses processing, 


processing, 


uum and gravity drainage and is 

discharged by gravity 
Straight Line Filters, Inc., 

291, Wilmington 99, Del. 
Circle No. 6-27 on the convenient 


reply card facing page 34 


Box 


Self-Priming Pumps 


self- 


two 


Pacific Mercury centrifugal 
priming pumps are made in 
carryable models that are so light 
they can be carried with one hand. 
Special design eliminates the check 
valve and peeler, yet the pump 
primes very fast. Both models, the 
5M and 7M, have four-cycle engines 
with automatic starter, oil 
bath air cleaner, suction 
shock - absorbing rubber 
convenient carrying handle, replace- 
able wear plate and iron volute, and 
a patented impeller design that 
keeps the seal free of debris. 

Pacific Mercury, 13232 Leadwell, 
North Hollywood 9, Calif. 

Circle No. 6-28 on the convenient 

reply card facing page 34 


recoil 
strainer, 
mounts, 
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Administrator Available 








TECHNICAL 


BIBLIOGRAPHICAL SERVICE 


Selected, pertinent, current references 
in the water, sewage, industrial waste 
and swimming pool fields. The service 
includes 


1—Prepared references alone 


2—Prepared reference with descriptions, 
reviews or summaries 


3—Special literature research projects 
4—Up-dating twice yearly 
Address all inquiries to 
Attmore E. Griffin 
24 Sunset Rd., Pompton Plains, NJ. 
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Know: 
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Sanitary Engineer 


Sewer : sewage plant 


experience an water juality 
Permanent position with con 
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Write te 
Pomeroy and Associates 
660 South Fair Ocks Ave. 


Pasadena, California 
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If anyone says highway guardrails are unneces- 
sary, show him this picture! Taken on the South- 
east Expressway in Boston, it portrays what hap- 
pened when a truck tractor and its trailer parted 
company. The Armco Steel guardrail prevented a 
major wreck and traffic tie-up 

Better lighting is promised for this highway interchange north of Mil- 

waukee, Wisc., where a total of 116,000 ft. of aluminum cable was in- 

stalled to serve nearly 300 mercury vapor luminaires. The cable, supplied 

by Kaiser Aluminum & Chemical Sales, Inc., is direct buried to provide 

an economical yet permanent power circuit for the new systen 











Answering opponents of above-ground reservoirs near prime residential Chlorination of water flowing through this 60-in 
areas, this 5 million gallon tank erected by Pittsburgh-Des Moines Steel reservoir discharge line in San Francisco is paced 
Co. presents an attractive curved roof cornice connected to 24 vertical by a giant Sparling saddle meter. Propeller blades 
pilasters. Structure is painted in pleasing shades of blue are of polyethylene. 


, 


Believed to be the biggest vehicle of 
ts kind ever produced, this 75-ton 
twin-engine earthmover built by In- 
ternational Harvester is getting its on- 
the-job tests. Machine is essentially 
two 2-wheel tractors, joined back to 
back, powered by two 375-hp Interna- 
tional diesel engines. Top speed is 21 
mph 





140)0N i hele) di vlemele) i. 
THE TEETH OF A 


VERMEER 


POW-R-DITCHER 


From whatever angle you look at it. 
you'll recognize the big, powerful ditcher 
that can solve most of your trenching 
and ditching problems . . . the model 
524T Vermeer POW-R-DITCHER. Unit 
above is digging water main ditch on a 
large construction project at Lexington, 
Ky. Ruggedly built to handle the tough 
est jobs, the POW-R-DITCHER is ideal 
for municipalities, contractors, utility 
companies and institutions. 


Lowest Priced BIG DITCHER 
On The Market 


The Self-Propelled POW-R-DITCHER 
digs at variable speeds, 8 to 24 inches 
wide and down to 6 feet deep. The 524T 
POW-R-DITCHER is a one-man oper- 
ated, highly maneuverable unit. Large 
two-way conveyor deposits dirt on either 
side of ditch. Has hydraulically control 
led steering with separate steering lever 
for each crawler track. Especially de 
signed for digging wide foundation foot- 
ings, gas, water and sewage lines. Low 
in price low in maintenance cost 
peeee ewe wwe ew ee ew ew em = 
Please send me FREE information and prices on 
the complete line of self-propelled Vermeer 
POW-R-DITCHERS. 

NAME 
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by Arthur K. Akers 


* William G. Hetrick, Bowling 
Green, Ohio, becomes assistant ad- 
vertising and sales promotion man- 
ager, Daybrook Hydraulic Division 
and Ottawa Steel Division 


*% Our old friend Milt Resen of St 
Paul got the largest vote for council- 
election out of 


man in a recent 


twelve aspirants 


Division 
appoints 


* Griffin Pipe Council 
Bluffs, Iowa, John M. 
Masterson, district manager at Den- 
ver for Rocky Mountain states sales 
He was formerly with Glamorgan 
Pipe & Foundry Co. in Chicago. 


“Jack” Neubauer is 
moted to general sales manager, 
Standard Steel Works, Inc., North 
Kansas City, Mo., makers of road 
construction machinery 


pro- 


* J. K. 


*% Ludlow Valve Mfg. Co. news in- 
cludes Alex E. Mason as assistant 
sales manager, at Troy, N. Y 
George K. Console as New York 
City area district manager 


% Texas Vitrified Pipe Co., Mineral 
Wells, Texas, finds itself forced to 
build additional production facilities 
for their clay pipe 


*% Martin Wank is promoted from 
sales promotion man- 
Water Conditioning 


assistant to 
ager, Graver 


Co., New York 


*% A. MacDonald Ferreira appointed 
City Tank 


general sales manager 


Corp., Corona, N. Y 


region sales for 
will now be un- 


of J. V. S. 


*% All eastern 
Bucyrus-Erie Co 
der the responsibility 
Norton as manager 


*% “Jerry” Fleet is now in associa- 
tion with James P. Cannon and 
moving to 60 East 42nd Street, New 
York, representing more good Pus- 
Lic Works advertisers of water and 
sewage equipment than we can list 
here. 


*% Mathematician Joel M. Kibbee 
is named manager of customer edu- 
cational services of Remington 
Rand Univac Division. 


*® Frank T. Quinn of Memphis, 
elected president of Layne & Bowl- 
er Inc., Memphis, deep well drillers 
and pump makers for the world 
John M. Proos of Indianapolis is 


new chairman of the board 


% Thomas G. Smith, aged 30, vice 
president and sales manager, Gor- 
don Smith & Co., compressor man- 
ufacturers, of Bowling Green, Ky., 
died April 4 


% Spaulding Norris is named to 
new post of vice president in charge 
af sales, also a director, of Yeomans 


Brothers Co... Melrose Park, Ill. 


manufacturers of pumping and waste 


treatment equipment 
% General Electric Co. signs long- 
term contract to assume ownership 
of all two-way radio units now op- 
erated by the New York State 
Police, succeeding the New York 
Telephone Co. in this capacity 

*% Ralph B. Carter Co. appoints 
Fritz F. Tentschert, sales manage: 
Waste Treatment Division 


% Chicago Pump Division names 


William D. Anderson product man- 
ager for RATEDAERATION Small 
Unit Sewage Treatment Processing 
Equipment 


% Pustic Works Publications’ News 
includes Associate Editor Clayton 
H. Billings speaking at the Southern 
Municipal and Industrial Wastes 
Conference, Raleigh, N.C.; Associate 
Editor Lleyd (Gary) Byrd at Ohio 
Highway Engineering Conference 
at Columbus and Purdue University 
Road School. Colonel Hardenbergh 
is on the new APWA Public Rela- 
tions Committee and Managing Edi- 
tor E. B. Redie will! the 
APWA committee to review service 
fees and privileges to certain mem- 
bership classes. Robert J. Shea, 
Mid-West sales manager, will speak 
before various Chicago groups un- 
der the sponsorship of the Chicago 
Federated Advertising Club 


serve on 


% No one really needs a mink coat 
except a mink. 
—Hersey-Sparling Metrogram 
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“Golf Ball on a Tee” 


provides gravity pressure 
water storage 


Golfers touring the Oaks Country Club 
course at Oakhurst, Oklahoma for the first 
time seldom fail to comment on this strik- 
ing landmark. It appears to be a giant 
golf ball perched atop a huge yellow tee. 

In reality, it is a CB&I Watersphere. 
Built for the Tulsa Metropolitan Water 
Authority, the structure has a capacity of 
125,000 gallons and is 97 feet to bottom. 

Here is visual proof that elevated water 
storage tanks can be attractive ... can 
actually enhance the surrounding land- 
scape. Most important, of course . . . they 
provide dependable gravity water pres- 
sure for general service and fire protection. 
Complete information is available from 
our nearest office. Write today. 





Cuicaco Brioce & lRoN COMPANY 
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Lots of jobs are done better automatically. Chang- 
ing chlorine feed rate is now one of them. With the 
V-notch...the straight line metering action of the 
plug through the ring makes automation simple. 


Merely by adding, not adapting, a W&T V-notch 
Chlorinator can give you any degree of automatic 
control you want—step rate, start-stop, program, 
proportional, even residual control. 


With a V-notch Chlorinator any signal from any 
primary metering device can control chlorine feed. 
So anyone can afford automation. 


And, of course, the right plastics make the whole 
chlorinator chlorine-proof. 











A booklet, “The V-notch 
Story” will tell you about all 
the W&T V-notch Chlori- 
nator features. For your 
copy write Dept. S- 134.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 

































































